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TO 

THE  SUROICAL  STAFF  OF  ST.  UARTIIOLOMEWS  IIOSPITAL 

ZbiB  IDolumc  i0  DcMcated 

IN  CJRATITUDE   FOB  THEIR  IXSTRUCTIOX   WHILST  A  STUDKN'T, 

FOB  THEIR  CONST  ANT  ASSISTANCE  IN   LATER  YEABS, 

AND  FOR  MANY  ACTS  OF  KINDNESS  AND  CONSIDERATION   EXPERIENCED 

BY  TUB  AUTHOR  WHILST  ACTING  AS  StTROICAL  REGISTRAR 

IN   THE  WARDS  OF 
ST.   BARTHOLOMEW'S   HOSPITAL 


^T^^now  about  nine  years  since,  whon  House  Surgeon  at  St. 
Bartholomew's  Hospital,  I  firat  had  the  opportunity  of  treating 
some  patients  with  wounded  nerves.  The  cases  interested  me,  for 
I  found  that  but  litthi  was  at  that  time  known  of  the  prognosis  or 
clinicfll  course  of  iujuries  of  nerves.  The  treatment  by  suture  was 
then  in  its  infancy,  and  the  results  obtained  by  this  metliod  had 
not  bpen  ascertained. 

I  therefore  determined  to  try  and  obtain  for  myself  tlie  answers 
to  problems  which  were  not  yet  solved,  and,  as  a  result,  the  present 
work  has  gradually  developed.  In  it  are  included  the  Jacksoniaii 
Prize  Essay  of  the  Royal  College  of  Surgeons  for  the  year  1882. 
and  the  Astley  Cooper  Prize  Essay  for  the  year  1 886.  Tlie  book 
may  indeed  be  said  to  bo  merely  a  condensation  of  the  latter  essay, 
with  the  addition  of  such  further  knowledge  as  I  have  gniiied 
(luring  the  last  three  years.  A  portion  of  the  following  pages  lias  also 
appeared  in  the  Lancet  for  1887,  in  the  form  of  Lectures  delivered 
at  the  Royal  College  of  Surgeons  in  that  year. 

The  work  throughout  has  been  done  entirely  from  a  clinical 
aspect,  and  whatever  value  it  may  possess  is  due,  to  the  fact 
that  large  numbers  of  patients  suffering  from  nerve  injuries  of 
the  most  various  kinds  have  been  kejit  under  constant  observation 
for  many  years. 

I  do  not  think  that  the  practice  of.  any  one  surgeon  could  have 
afforded  a  sufficient  field  for  observation,  bnt,  fortunately  for  my 
purposes,  1  have  been  attached  to  n  large  hospital  into  which  many 
and  various  accidents  are  yearly  admitted,  and  in  which  my  oppov- 
tunitiea  for  clinical  study  have  been  practically  inexhaustible. 

To  the  Surgical  Staff  of  St.  Bartholomew's  Hospital,  I  indeed 
owe  a  debt  of  gratitude  larger  than  I  can  ever  expect  to  pay,  for, 
without  their  constant  uid  aud  encoiii-iigemeut,  without  access  to 
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thu  patients  iiudi-r  thi-ir  carf,  I  could  ueviT  liavo  profitably  studied 
thf  clinical  aspect  of  my  subject. 

I  have,  however,  not  only  described  tlje  cases  observed  by 
myself,  but  hiivf  endeavoured  as  far  as  possible  to  give  due  weight 
to  the  opiniouH  and  writings  of  others.  This,  indeed,  was  very 
necessary  in  dealing  with  some  of  the  more  rare  affections  in  which 
my  own  expfjrience  was  but  scanty  and  insufficient,  and  I  have 
therefore  supplemented  it  by  c|tKiting  cases  derived  from  various 
sources.  But,  although  I  aiu  indebted  to  many  writers,  it  is  to 
the  works  of  Dr.  Weir  Mitchell  that  my  acknowledgments  of 
assistance  are  etipecially  due.  I  have  found  hia  book  on  "  Injuries 
of  Nerves,"  published  in  1873,  so  fuU  of  accurate  observation  and 
so  complete  in  its  realistic  descriptions,  that  after  tlie  lapse  of 
seventeen  years  there  is  but  little  of  value  to  add  to  those  parts  of 
the  subject  he  has  made  so  peculiarly  his  own. 

In  other  respects,  however,  imr  knowledge  of  the  pathology, 
clinical  aspects  and  treatment  of  injuries  of  the  Ker\-es  has  made 
coDsiderable  advances,  and  although  in  some  directions  there  is  yet 
room  for  much  further  work,  L  have  thought  that  an  account  ot 
cases  observed  by  myself,  and  an  attempt  to  summarize  our  know- 
ledge of  thiw  branch  of  surgerj',  might  be  of  interest  to  members  of 
the  medical  profession. 

I  am  well  aware  that  with  further  experience  than  I  have  yet 
had  the  book  might  becoiue  much  more  perfect  than  it  is  ;  but 
inasmuch  as  most  of  the  work  is  already  as  complete  as  I  can  hope 
to  make  it,  I  havi^  thought  it  best  to  delay  no  longer. 

The  illustrations  are  from  drawings  by  the  late  Mr.  T.  tiodart, 
and  the  blocks  for  printijig  have  been  prepared  by  the  Illustrated 
Medical  News  Company. 

My  best  thanks  are  due  to  iny  friend  and  cnlleague,  Mr,  D'Arcy 
Power,  for  much  valuable  advice,  and  for  his  assistance  in  correcting 
the  pi-oof-sheets. 

ANTHONY  A.  liUWLltY. 
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INJURIES  AND  DISEASES  OF  NERVES. 


CHAPTER    I. 

AITATOUT   OF    THE    ITEBTES. 

Before  studying  the  nerves  in  the  various  abnormal  conditions 
which  result  from  injury,  it  will  be  well  to  take  a  very  brief 
glance  at  the  nervous  system  as  it  presents  itself  in  the  healthy 
body. 

Our  nervous  system  is  divided  into  two  sub-systems — 
the  "cerebro-spinal"  and  the  "  sympathetic. "  The  first  of 
these  ia  again  subdivided  into  the  "central"  and  "periph'Tnl." 
With  the  former  we  are  not  at  present  intimately  concerned, 
including;  as  it  does  the  brain  and  spinal  cord,  which  have  n 
pathologj-  of  their  oivn,  separable  iu  great  part  from  that  of  the 
peripheral  system,  and  yet  not  so  widely  separated  but  that  the 
diseases  and  injuries  of  the  one  act  and  react  npon  the  structure 
and  functions  of  the  other. 

It  is  unnecessary  in  this  place  to  interpose  any  account  of  the 
minute  structure  and  the  physiology  of  the  brain  and  spinal  cord ; 
they  will  accordingly  only  be  referred  to  when  in  relation  either 
to  the  morbid  processes  occurring  in  the  nerve-tmnka,  or  else  to 
their  anatomy  and  phyaiolog}'. 

The  development  of  the  cerebro-spinal  sj-stem  has  been  much 
in  dispute;  but  the  most  recent  investigations  have  thrown  con- 
siderable light  on  the  subject,  a  light  which  is  not  without  its 
value  in  pathology. 

Tlie  origin  of  the  spinal  cord  and  brain  from  epiblast  has  long  been 
conceded,  though  at  first  some  doubt  was  thrown  on  the  development, 
of  the  white  matt^er  of  the  cord.    But  while  the  epiblastic  origiu  of 
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tile  cord  was  granted,  it  was  tmiveraally  believed  that  the  peripheral 
nerves  were  formed  in  megoblast,  a  conclusion  which  was  arrived 
at  chiefly  owing  to  the  investigations  of  Reniak;  and  it  was  not 
till  His  challenged  the  universally  accepted  doctrine  that  any  real 
doubt  was  thrown  upon  it.  Subsequently,  Balfour*  stiowed  that 
the  whole  of  the  apiual  nerves  were  formed  by  outgrowths  from 
the  cord,  a  view  which  has  siuce  been  supiwrted  by  other  writers. 
LiSwe,  however,  while  conceding  the  epiblastic  origin  of  the 
nerve-tubes  themselves,  doubted  whether  the  nuclei  of  the  sheath 
of  Schwann  are  derived  from  the  same  soirree,  or  from  the 
surrounding  mesoblast.  On  this  subject  Balfour's  opinion  was 
very  clear ;  and  I  am  much  more  inclined  to  believe  with  him, 
that  these  nuclei,  which  play  so  important  a  part  in  nerve 
regeneration,  are  originally  derived  from  the  same  source  as  the 
nerve-tubules,  which,  as  we  shall  presently  see,  they  are  capable 
of  forming.  The  cranial  nerves  appear  to  hold  the  same  relation 
to  the  encephaloii  na  do  the  spinal  nerves  to  the  cord, 

Tlio  aijinal  nerves  tluis  developed  spring  from  the  cord  by  two 
roots,  which  when  first  formed  are  entirely  separate,  but  sub- 
Hequently  coulesce,  and  in  the  fully  formed  fccfua  are  found 
united  iinmediati-ty  outside  their  exit  from  tlie  spinal  canal;  the 
fibn'B  of  the  one  mingle  with  those  of  the  other,  and  ai-e  not 
neparabln  lliroughont  their  jK-ripliernl  distribution.  On  the 
poKtvrinr  iiKit,  iui mediately  before  its  junction  with  the  anterior, 
if*  Mituiiled  a  giiiigl ionic  enlargi-ment,  consisting  of  cells  and  fibres, 
of  which  Iheri'  will  be  nion-  to  say  on  a  future  occasion. 

In  many  jmrtit  of  I  he  Ijody,  the  uei've-trunks  give  and  receive 
liraiiclii'i  ri'ci]»rocnlly,  forming  what  is  known  in  descriptive 
iuuit<iniy  UN  a  "  plexus,"  and  it  is  in  this  manner  ihaT  the  uervea 
Mupplying  llie  exIreniilii'H  an'  coui]K)8ed  of  fiiires  which  take  their 
origin  from  cliflereiit  areas  of  the  spinal  mi'diilla.  In  their  coarse 
lliroiigh  the  leg  and  iivin,  the  general  tendency  is  for  the  nerve- 
trunkitoncoom])ariy  the  larger  hlixxl-vessela,  and  thus  to  share  with 
Hir>m  luoli  pmleoliori  iih  llieir  mimewliat  sheltered  jKisition  aifords. 
Thu  nerve-trunko  tliun  oonatituteil  are  enclosed  by  a  sheath  of 
connective  tliine,  to  which  the  nann-  of  ■' epineurium "  haa 
Itei'ii  given,  oomjioied  of  bumlies  of  librous  tissue  crossing  and  re- 
oruHMing  each  otln-r  bo  n»  to  form  a  xorl  of  plexus,  in  Ihe meshes  of 
which  lire  ttontnined  connect ive-tiaHue  cor{)UBcle8.  and  in  which  the 
vrMek  of  tliii  nerve-trunk  divide  inio  llieir  smaller  branches.  A 
•  In  ti  imii'ir  In  tlid  niJui-j-hv-nl  7 Wi.,..irf ;„,,.,  v.,1.  ,lxvi,,  1S76. 
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Tnujsi'erse  section  of  n  normal  Ijuman  nerve  undei-  a  low  poivei 
(C'roucb,  I  in.) 


FIG.  2. 
The  same  iiuder  a  higher  [>ower.    (Crouch,  J-  in.) 


INJURIES  OF  NEEVES. 


AflFerent  or  Sensory  Nerves.— The  exact  nietliod  iu  which 
the  nfn'e-fibre  terminates  varies  according  to  tlie  structure  to 
which  it  is  distributed.  In  tlie  skin,  the  axis  cylinder  ia  split  up 
into  its  elementary'  fibrils,  which,  with  those  from  other  fibres,  form 
a  network  in  the  sub-epithelial  tissue,  from  which  fine  branches 
may  be  tract^  between  the  epithelial  ceila  themselves.  The  hair 
follicle  is  specially  HUjiplied  with  ner\-es  which  maintain  their  medul- 
lar}-sheath  as  far  as  the  outer  coat  of  the  hair  sac  and  then  break  up 
into  elementary  fibrils,  which  can  be  traced  as  far  as  the  cells  of 
the  outer  root-sheath  (Jobert).  In  addition  to  these  modes  of 
peripheral  distribution,  there  are  special  terminal  organs  in  the 
skin  of  various  kinds. 

!.  ITie  Pacinian  corpuscles,  kuown  also  by  other  names, 
found  widely  distributed  over  the  body,  but  specially  numerous  in 
the  subcutaneous  tissue  of  the  volar  side  of  the  hand  and  foot. 
B^h  of  these  bodies  is  connected  with  a  medidlateil  iien-e-fibre, 
which  with  its  thick  aheath  represents  the  stalk  of  the  corpuscle. 
The  latter  consists  of  a  great  number  of  capsules  jiiaced  in  a  con- 
centric manner  around  a  clear  central  mass,  each  capsule  being 
made  up  of  a  hvaline  elastic  membrane,  in  which  are  embedded 
fine  connective  tissue-fibres,  and  lined  by  a  layer  of  tfattcned 
endothelial  ceils;  the  thickened  sheath  of  the  fibre  forming  the 
stalk  ia  continuous  with  the  outer  ca])sules.  The  medullary  sheath 
and  sheath  of  Schwann  accom])any  the  axis  cylinder  in  its  passage 
through  the  capsules,  but  cease  at  its  entrance  into  the  central 
clear  mass.  This  latter  consists  of  a  limiting  membrane,  continued 
from  the  stalk,  and  containing  a  transparent  hyaline  matrix,  in 
which  the  axis  cylinder  divides  into  two  or  more  branches,  at  the 
termination  of  which  are  found  small  irregular  or  spherical  masses 
consisting  of  a  network  of  elemt-ntary  fibrils,  fapillan,"  blood- 
vessels penetrate  between  the  capsules,  but  not  as  a  rule  into  the 
central  clear  mass. 

2.  Smaller  bodies  of  a  somewhat  similar  nature  occur  in  the 
penis  and  clitoris,  and  are  known  as  "  end  bulbs."  They  consist 
of  several  layers  of  membranes  which  are  continued  from  the 
tissue  in  which  the  nerve  lies,  and  into  which  a  luedullated  fibre 
passes,  losing  its  medullary  sheath  at  the  point  of  entrance.  The 
distribution  of  the  axis  cylinder  is  similar  to  tliat  which  is  found 
in  the  Pacinian  corpuscles.  End  bulbs  are  also  met  with  in  the 
conjunctiva,  and  differ  but  slightly  from  those  just  described. 

3.  Besides  these  endings,  medullated  nerve-fibres  may  be  traced 
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into  tlie  papillfe,  whicli  contain  what  are  known  as  ^teisaner's 
corpuscles,  and  are  found  in  the  skin  of  the  band,  foot,  glans 
penis,  and  lips.  They  consist,  like  the  other  terminal  organs,  of 
a  fibrous  sheath,  in  the  centre  of  which  the  nerve-fibres  terminate, 
but  in  what  manner  has  not  yet  been  exactly  ascertained. 

Uotor  or  Efferent  NerTea. — In  unstriped  muscles  the 
nerve-fibres  are  of  the  non-medu Hated  kind.  They  divide  into 
small  groups  of  axis  cylinders,  which  form  a  plexus  around  groups 
of  muscle-bundles  known  as  the  "ground  pleiua"  (Arnold),  and 
from  which  smaller  branches  form  the  "  intermediary  plexus '' 
nround  individual  bnndles  of  fibres.  The  muscle  cells  themselves 
are  surrounded  by  a  network  of  primitive  fibrils,  which  are 
described  by  some  authors  as  terminating  in  either  the  nucleus 
or  nucleolus  of  the*  cells. 

This  description  also  holds  good  for  the  termination  of  nerves  in 
blood-vessels. 

In  striped  muscle,  after  having  formed  interfibrillar  plexuses, 
i.he  raeduliated  nerve-fibres  enter  the  individual  muscle-fibre  in  an 
oblic|ue  or  vertical  manner,  and  at  the  same  time  lose  their  medul- 
lary sheath,  the  sheath  of  Schwann  becoming  continuous  with  the 
sarcolemma.  Tlie  axis  cylinder  then  divides  into  several  thin 
fibres,  which  lie  embedded  in  a  granular  mass — nerve  end-plate  or 
mnscle-plate — on  the  surface  of  the  muscle,  but  within  the  sarco- 
lemma,  and  from  which  some  authors  describe  the  distribution  of 
terminal  fibrils  to  the  more  intimate  parts  of  the  muscle-fibre. 

In  tendons,  nerves  terminate  in  various  ways — namely,  in  a  net- 
work of  primitive  fibres,  in  end  bulbs  similar  to  those  met  with  in 
the  conjunctiva,  or  iu  plates  such  as  are  found  in  muscle. 

Finally,  in  connection  with  the  anatomy  of  the  nerves,  it  should 
be  mentioned  that  at  a  meeting  of  theRoyal  Medical  and  Chirurgical 
Society  (held  on  January  22,  1884),  Mr.  Victor  Horsley  described 
what  he  named  "  Nervi  Nen'orum "' — i.e.,  small  sensory  nerves  dis- 
tributed to  the  nerve-trunks  themselves.  These  appeared  to  arise 
occasionally  from  the  primary  bundles  of  nerve-fibres,  but  also, 
and  perhaps  more  frequently,  from  the  cutaneous  branches.  Their 
direction  was  first  at  right  angles  to  the  primary  bundles,  and  then 
parallel,  running  as  single  medullated  fibres  of  medinm  size  in  the 
connective  tissiie  of  the  epineurium,  and  terminating  in  "  end 
bulbs''  similar  to  those  met  with  on  the  conjunctiva.  * 

At  the  present  time  5Ir.  Horsley's  statements  have  neither  been 
•  nrllUh  AMiatI  Jo«r«al.  iSS,.  vol.  i.  p.  166. 
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negatived  uor  supported,  and  althougli  hia  specimens,  in  the  opinion 
of  some  antliorities,  agreed  with  hia  description,  there  were  others 
who  did  not  think  so. 

Connection  of  tlie  Nerves  with  the  Spinal  Cord. — An 
before  biated,  the  neryes  are  connected  to  the  spinal  cord  by  two 
roots,  the  fibres  from  which  pass  into  the  substance  of  the  cord, 
and  are  variously  connected  with  its  constituent  parts.  It  may 
briefly  be  said  that  the  fibres  of  the  posterior  root  decussate  with 
those  of  the  opposite  side  almost  inimediateiy,  while  the  motor 
fibres  ascend  in  their  own  lateral  half  of  the  cord  as  far  as  the 
anterior  pyramids  before  decussat.inf^,  many  of  them  being  con- 
nected with  the  large  gftngjion  cells. 

The  physical  properties  possessed  by  the  nerve-trunks  remain  to 
be  considered.  Composed  as  each  one  is  of  a  number  of  ner\'e- 
tubea,  each  separated  from  the  other  by  a  special  sheath,  and  sur- 
rounded and  bound  together  by  fibrous  tissue,  the  nerve-trnnk 
bears  a  strong  resemblance  to  the  traditional  bundle  of  faggots 
whose  unity  constituted  their  strength.  The  toughness  and  elas- 
ticity of  the  nerve-trunks  is  indeed  remarkable,  and  well  illustrated 
by  the  power  they  possess  of  resisting  injuries,  a  power  which 
is  only  equalled  by  the  blood-vessels.  Many  instances  of  this 
must  occur  to  every  surgeon. 

The  Sympathetic  System.— -The  sympathetic  being  re- 
moved in  great  part  from  risk  by  injury,  needs  but  very  brief 
notice.  It  consists  of  symmetrical  chains  of  ganglia  lying  along 
each  side  of  the  bodies  of  the  vertehrje,  and  connected  together 
by  intervening  nerve  cords.  These  ganglia  receive  branches  from 
the  spinal  nerves,  and  themselves  give  off'  filaments  to  the  ante- 
rior and  posterior  roots,  more  especially  to  the  fjanglion  on  the 
latter. 

Tlie  nervous  supply  of  the  viscera  is  mainly  derived  from  the 
sympathetic,  the  branches  of  which  form  their  chief  plexuses,  the 
cardiac,  the  solar,  and  the  hypogastric.  The  fibres  which  con- 
stitute the  cords  of  the  sympathetic  are  chiefly  of  the  class  before 
described  as  fibres  of  Remak,  or  non-meduUateil  fibres,  but,  in 
addition,  a  few  medullated  fibres  exist,  originally  derived,  in  all 
probability,  from  the  branches  of  communication  from  the  cerebro- 
spinal nerves.  In  addition  to  fibres,  the  nervous  system  contains 
cells  varying  in  shape  and  structure,  but  yet  having  a  general 
similarity  to  each  other ;  they  are  found  iu  the  ganglia  of  the 
sympathetic,  and  in  the  grey  matter  of  the  cord  and  encephalon. 
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and  consist  of  a  protoplasmic  cell  body,  in  wliich  a  fine  network  of 
fibres  may  often  be  seen,  containing  a  nucleus  and  nucleolus. 
They  possess  one  or  more  processes  which  either  interlace  with 
those  from  other  cells,  or  else  are  connected  with  the  axis  cylinder 
of  a  nenre-fibre,  the  precise  relation  of  this  fibre  to  the  cell  being 
still  in  dispute,  though  not  apparently  a  matter  of  any  material 
importance. 

The  recent  investigations  of  Gaskell  tend  to  show  that  the 
sympathetic  system  is  really  but  a  part  of  the  cerebro-spinal 
nervous  system  already  described,  and  that  it  should  be  considered 
as  merely  a  development  of  tho  splanchnic  or  visceral  branches  of 
the  spinal  nerves. 


CHAPTER   II. 

PHYSIOLOGY    DP   THE    NERVES. 

In  the  followiug  cliaptfr  an  attempt  has  l>eeu  made  to  lay  stress 
on  tliose  jxjinta  ivhicli  nrc  of  siwcial  im|rartimci'  aa  regards  the 
IKitholofjy  of  thi^  niTTt's.  with  the  view  of  saviug  much  needless 
repetitiou  in  thi'  future,  but  it  has  not  been  considered  a  fit  place 
in  whicii  to  discuss  the  many  tlieories  which  are  so  efficiently 
treated  in  various  works  ou  physiologj'. 

T!ie  function  of  all  tlie  ner\-es  is  essentially  that  of  a  conduct- 
inf?  nifdiuni  hetwi-en  the  cerebro-spiual  centres  and  the  parts  to 
which  their  peripheral  terminations  are  distributed.  Tlie  con- 
ducting power  jxissessed  by  the  nerve  elements  is  known  as  their 
■'conductivity."     It  may  be  exerted  in  various  ways. 

The  only  jmrt  of  the  nerve  which  is  essential  for  the  exercise 
of  this  peculiar  property  ia  certainly  the  axis  cylinder,  the 
remainder  of  tlie  fibre  acting  either  as  an  insulator  of  the  nervous 
current  or  else  as  a  protection  for  the  more  delicate  central  axis. 
The  loss  of  the  medulla  and  sheath  of  Schwann  as  the  fibre 
approaches  its  termination,  and  the  total  absence  of  them  in  the 
uon-medullated  fibres,  affords  abundant  evidence  of  the  correctness 
of  this  vii-w. 

The  fibres  whicli  enter  into  the  formation  of  a  nerve-trunk  are 
giuerally  described  as  centripetal  and  centrifugal,  according  as 
the  current  by  which  they  are  usunUy  excited  passes  towards  or 
away  from  the  nervous  centres.  For  this  reason  also  they  are 
sometimes  called  "'aflTerent"  and  "efferent";  and  further,  an 
afferent  nerve  coming  from  a  sensitive  surface,  such  a  a  the 
skin,  ia  commonly  described  as  a  ''sensory  nen'e,"  while  au 
efferent  branch  supplied  to  a  muscle  is  known  as  a  "  motor 
nerve,"  these  names  being  obviously  given  on  nccouiit  of  the  rrmilt 
caused  by  the  excitation  of  their  conducting  ]^K>wer. 

In  the  spinal  ner\-ea,  both  afferent  and  efferent  fibres  exist,  and 
the  name  of  "'mixed  neiTes"  ia  therefore-  given  to  such  truuks. 
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Aa  the  Lraneliea  of  a  mised  nervi"  approach  thf  spinal  cord,  the 
sensorj-  and  motor  filamcntH  are  separated  from  each  other,  so 
that  all  the  motor  or  effei-ent  nerves  are  collected  into  the  anterior 
or  ''motor"  root,  all  the  sensorj- or  afferent  into  the  posterior  or 
■aensorj-"  root. 

Tliia  fjeneral  statement  aa  to  the  separation  of  the  different 
kinds  of  fibres  from  each  other  requires  some  modification,  for  it 
lias  been  found  by  experiment  that  some  of  the  fibres  of  the 
posterior  root,  after  running  a  short  way  in  the  mixed  trunk,  take 
a  recurrent  course  amongst  the  motor  fibres  back  to  the  spinal  cord, 
and  arc  therefore  named  recurrent  fibres.  Whether  or  not  the 
branches  from  the  two  roots  are  intimately  intermixed  through- 
out their  distribution,  or  whether  they  follow  different  paths  in 
any  individual  trunk,  is  doubtful.  A  strong  argument  in  favour 
of  the  former  is  that,  when  the  branches  of  either  root  havo 
undergone  what  is  known  by  the  name  of  the  ■■Wallerian 
degeneration"  (so  that  they  can  be  distinguished  from  the  un- 
degenerat*«d  fibres),  they  may.  as  a  rule,  be  seen  commingled  with 
tlie  fibres  of  the  other  root,  and  inseparable  from  them  except  by 
their  altered  contour.  On  the  other  hand,  the  fact  that  the  motor 
branches  may  be  destroyi'd  by  an  injury-  which  apparently  leaves 
the  sensory  nerves  intact,  is  adduced  in  favour  of  the  argument 
that  they  run  a  different  course.  Tlie  evidence  thus  obtained  is, 
however,  open  to  many  fallacies,  as  we  shall  find  when  we  come 
to  study  the  pathological  conditions  resulting  from  injury. 

As  to  the  normal  electrical  condition  of  a  nerve  there  is  yet 
much  dispute,  and  here  it  sufiicea  lo  say  that  two  main  theories 
are  at  present  held  with  regard  to  the  presence  or  absence  of  any 
continuous  current ;  Du  Bois-Heymond  and  his  followers  arguing 
that  a  "natural  nerve  current"  is  constantly  passing  from  the 
interior  to  the  exterior  of  the  nerve-trunk,  while  Hermann 
contends  that  all  currents  demonstrated  by  experiments  are  dne  to 
injury  inflicted  on  the  tissue. 

What  is.  however,  of  more  importance  is  that  "  neural "  ciurents 
are  pretty  conatantly  passing  from  the  periphery  to  the  centres 
and  so  keeping  up  a  communication  as  to  the  conditions  of  the 
peripheral  parts,  while  others  pass  cent  rifu gaily,  maintaining  the 
condition  of  '■  tone "  in  the  various  muscles,  and  supplying  the 
necessary  neural  stimulus  to  the  glands  and  other  organs.  It  is 
also  noteworthy  that  this  condition  of  tone  is  probably  to  a  great 
extent   maintained  by  reflex  action    due  to  the  irritation  of  the 
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peripheral  afferent  nerves,  for  it  has  been  shown  by  Brondgeest 
that  if  a  frog  be  vertically  Buspended  after  the  brain  haa  been 
separated  from  the  spinal  cord,  and  then  the  posterior  roots  of  the 
nerves  supplying  one  \e^  be  divided,  the  result  is  that  the  leg  on 
the  aftected  side  immediately  drops,  showing  a  sudden  relaxa- 
tion of  the  muscle  tone,  evidently  due  to  the  want  of  afferent 
currents.* 

Whatever  may  be  tba  result  of  investigations  as  to  the  presence 
of  the  ■■  natural  nerve  current,"  all  experimenters  are  agreed  that 
the  changes  which  ac-company  a  nervous  impulse  are  transmitted 
efiually  well  in  either  direction  in  both  sensory  and  motor  ner\-es,t 
thus  making  it  proliable  that  in  auy  individual  axis  cylinder  a 
uerve-current  can  pass,  either  ceutripetally  or  centrifugally.  and 
that  on  a  stimulus  being  applied  to  any  given  point  of  the  same  it 
is  probably  propagated  Iwth  upwards  and  downwards. 

Several  other  circumstances  go  to  prove  the  same  facts,  which 
for  a  motor  nei-ve  is  best  instanced  by  an  experiment  known  as  the 
"paradoxical  contraction  of  muscle,"  J  and  is  conducted  as  follows: 
A  motor  nerve  is  selected  which,  like  the  aciatic  of  a  frog,  divides 
into  (wo  branches.  If  then  one  branch  and  the  attachment  of  tlie 
sciatic  to  the  cord  be  divided,  it  will  be  found  that  on  irritating 
the  central  end  of  t!ie  divided  branch,  the  electrotonic  state  is 
developed,  uot  only  in  the  portion  of  the  trunk  continuous  with 
the  irritated  fibres,  but  also  in  the  other  branch,  as  will  be  made 
apparent  by  the  coutractiou  of  the  muscles  supplied  by  the  latter. 
In  this  case  the  nerve-current  must  have  passed  up  the  divided 
ner\-e  as  far  as  its  junction  with  the  otlier  branch,  before  it  could 
have  caused  a  muscular  contraction. 

For  a  sensory  nerve  the  same  fact  is  proved  by  the  experiment 
of  5r.  Bert.  The  tip  of  a  rat's  tail  was  bent  over  and  engrafted 
into  the  skin  of  the  back,  and  subsequently  the  root  was  divided. 
A  year  later,  irritation  of  the  root  gave  rise  to  symptoms  of  pain, 
the  impressions  causing  which  must  have  been  conveyed  in  a 
direction  exactly  the  reverse  of  normal.  The  sensitiveness 
acquired  by  the  flaps  some  time  after  many  plastic  operations 
would  tend  to  prove  the  same,  while  the  study  of  the  return  of 
sensation  after  neurotomy  will  supply  additional  examples  of  a  fact 
that  is  of  much  importance  to  the  study  of  neura!  pathology. 

'  Hermann's  Plii/iiology,  p.  488. 

+  Kostcr's  Plii/iiologn.  fourth  edition.  \\  106. 

X  Carpenter's  Phytielogy,  eecoud  edition,  p.  343. 


PHYSIOLOr.Y  OF  TtTE  NERVES.  n 

The  rnte  at  which  the  nervous  impulse  travels  appears  to  be 
much  the  same  for  both  motor  and  sensory  fibres,  probably  in  the 
frog  about  33  metres  per  second ;  and  it  was  the  result  of  a  con- 
sideration of  this,  and  the  above-mentioned  similarity  in  the 
behaviour  of  motor  and  sensory  nerves  to  the  same  electrical 
stimuli,  that  led  various  experimenters  to  try  and  establish  n 
functional  union  between  sensor^'  and  motor  trunks.  Full  accounts 
of  these  attempts,  esjiecially  as  regards  union  of  th:;  hj-poglossal 
with  the  liugual,  may  be  found  in  all  works  on  physiology-,  and  we 
may  briefly  say  that  in  the  opinion  of  the  experimenters  them- 
selves (V'ulpian  and  Philippt-aux)  the  functional  union  of  motor 
antl  sensorj'  trunks  remains  to  be  proved. 

Nerve  Stimuli  — The  various  stimuli  which  ejtcite,  and  the 
condition  of  the  nerve  which  is  favourable  to  the  passage  of  a 
nerve  current,  remain  to  be  considered. 

The  most  notable  of  all  artificial  stimuli  is  electricity,  which  ex- 
cites not  only  the  sensory  nerves,  but  is  more  powerful  in  causing 
active  contraction  of  muscle  tlian  any  other  stimulus  of  which  we 
have  knowledge.  The  eflects  differ  according  to  the  nature  of  the 
current.  A  continuous  current  up  or  down  a  nerve  causes  muscular 
contractions  at  the  moment  of  opening  or  closing  the  current,  or 
else  when  any  sudden  change  is  made  in  its  intensity,  while  the 
same  stimulus  a]>pUe<i  at  right  angles  across  the  ne^^■e-trunk  pro- 
duces no  aiijireoiable  effects.  With  an  interrupted  current  the 
muscles  i-apidly  pass  into  a  tetanic  condition.  It  was  through  an 
observation  of  such  phenomena  that  the  law  of  Du  Bois-Heymond 
was  promulgated,  a  law  which  holds  good  for  all  kinds  of  stimuli, 
and  which  may  be  stated  as  follows — ■'  The  excitation  of  a  nerve 
is  affected  by  the  modifii-iit  ion  rather  than  by  the  actual  intensity 
or  amoiaU  of  the  stimulus," 

This  is  instanced  by  the  muscular  contractions  called  forth  by 
the  making  and  breaking  of  the  current,  and  not  by  its  passage ; 
also  by  the  same  results  occurring  when  any  sudden  i-lian-jc  takes 
place  in  the  intensity  of  the  current 

This  law  is  equally  applicable  to  the  effects  of  any  other  stimulus, 
and  therefore  to  that  which  holds  one  of  the  most  important  places 
afler  electricity- — namely,  mechanical  irritation.  For  though  a  shar]> 
tap  be  quite  sufficient  to  excite  muscular  contraction,  a  nerve  may 
sometimes  be  completely  destroyed  by  very  gradually  ap])lied  prea- 
Bnre  without  any  effect  being  visible  in  its  supplied  muscle,  a  fact 
of  much  importance  in  pathology.     Various  chemical  agents  act  as 
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■timuli  to  the  nerves,  as  do  also  heat  and  cold,  thongh  whether  ta 
All  nervea  efjnally  is  not  r|uite  clear. 

Ill  order  that  a  nerve  may  conduct  efficiently,  it  is  necessair  that 
it  hIibII  be  supplied  with  a  projwr  quantity  of  blood,  and,  farther 
that  thin  shall  be  of  proper  quality.  The  result  of  the  absence  of  a 
•ufiicioiit  blood-supply  is  well  shown  in  the  numbing  effects  of  cold, 
and  in  similar  conditions  occurring  after  the  application  of  a 
ligature  to  the  main  vessel  of  a  limb.  Any  alteration  in  the 
amount  of  water  contained  by  the  nerve  altera  its  conducting 
]K>wer,  but,  within  certain  limits,  this  power  returns  if  the  nerve 
be  ]>]iiced  in  circumstances  favourable  for  the  restitution  or  other- 
wise of  the  required  moisture. 

Applii'rttionsof  cold  to  a  nerve-trunk  at  first  excites  the  conduct- 
i\>H  power,  but  afterwards  destroys  it ;  further  mention  of  this  will 
l»>  iiiudi>  ill  I'lUiiii'ction  with  the  congestion  of  nerves. 

Ill  order  that  sensation  of  any  kind  shall  be  duly  appreciated 
by  tin*  ni'rvc-centrt's,  it  is  essential  that  the  projwr  terminal 
nrgan  tihall  be  excJIed.  and  not  the  ner\-e-trunk  itself.  Thus, 
it  In  wi'II  known  that  if  any  sensory  trunk  be  irritated,  the 
Ki'iiMnliuii  in  ri'ferri'd  to  the  whole  of  the  ]>eripheral  distributions 
nf  llin  tii'rve  iH  well  ns  to  the  part  struck,  and  this  must  be 
borne  in  iiiiLut  in  considering  the  pathological  conditions  which 
i-iviiHo  |iaiii. 

The  xkin  in  Npivinlly  iidiipt«d  for  the  due  development  of  the 
mniNo  of  lunch  uml  leiniN'rafiire,  and  its  integrity  is  a  necessary 
fiu'lnr  ti>r  the  [imper  appreciation  of  the  same;  thus, in  the  seat  of 
II  HV.M,  or  i'Ihi'  of  nil  abrasion,  these  senses  are  numbed  or  else 
■•nliii'ly  in  abeyunce. 

It  iit  uiiiieci'MNary  in  this  place  to  do  more  than  refer  to  the 
tliciil^-  (irtlio  tieiini'  of  touch,  as  excited  bya  mechanical  stimulus — 
iiftincly,  thai  tlie  ili-licacy  of  touch  depends  on  the  fact  that  each 
nervi*  llliril  >iiip|ilii'N  n  cprtuin  skin  area  whose  relative  size  and 
I'liiNeiii'NH  lo  I'lifli  ollit>r  dilFi'r  in  ditrerent  regions  of  the  body.  It 
In  riirlluT  Hii|ipiiHed  tlint  tlie  I'noinian  corjiuscles  and  other  bodies 
finind  at  iiervo  terminatioUH  iiitenaify  the  impressions, 

ll  in,  however,  very  iieeeiiiMiry  that  the  resi»ective  sensibility  of 
diironmt  pnrtM  iif  tlu'  Uidy  nhould  \x<  known  in  onler  that  a  certain 
•tandniit  of  licalili  niiiy  be  entjiblished,  ami  the  amount  of  depar- 
turi>  Iherefiiiiii  in  imlhological  ooiiditions  duly  measured,  'JTie 
niiiiiiTiiiiii  dintanee  at  which  tivn  jioinUi  of  a  pair  of  comi»fises  can 
bi>  diNtiiigiiiRhed  m  inch,  i>  the  iwinl  tost  of  taelile  ]»wer.     These 
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distances  vary  in  different  parts  of  the  body,  and  are  given  by 
Weber  as  follows  :^ 

Mlllinictn*. 

Tip  of  tougae 1.1 

Palmar  iniface  of  last  phalanx  of  finger  2  z 

Palmar  gutface  of  eeconil  phalanx  of  Qn^r  ....  4.4 

Tip  of  nose 6.6 

White  part  of  tips g.g 

Bock  of  itecond  phalanx  of  linger 11. 1 

Skin  over  ntaUr  bone 15.4 

Back  of  hand  . 19.8 

Forearm 39,6 

Stemnm 44.0 

Back ...  66.0 

The  following  in  inch  measurementa  are  by  Dr.  Uravea,  a  line 
being  i-i  2th  of  an  incb  : — 

Point  of  tonf^e       . ) 

Palmar  surface  of  third  phalanx 1 

Palmar  surface  of  second  phalanx a 

Palmar  fartatx  of  metacarpo!) 3 

White  parts  of  lip* 4 

Palm  of  band 5 

Tip  of  great  toe 5 

Dormim  of  hand 8 

Skin  over  patella 16 

Sacnun  (ekln  over) ilj 

Aciomlon  (skin  over) 18 

Dorsum  of  foot iS 

Middle  of  ihifih 30 

Sense  of  Temperature, — In  addition  to  ilic  s'-naatioim 
caus<?d  by  mechanical  stimuli,  the  akin  has  the  iwwi-r  of  con- 
vejnng  si.'nsations  of  heat  and  cold,  and  of  diatinguiahiny  witJi 
some  accuracy  the  variations  of  temperature.  The  question  has 
been  raised  as  to  whether  or  no  these  sensations  am  carried 
by  nerve-fibres  separate  from  those  which  convey  the  seuaatious 
produced  by  mechanical  stimuli,  and  whether  there  are  two  kiuda 
of  peripheral  organs,  each  of  which  is  affected  by  its  own  atimulus. 
alone,  and  ia  connected  with  a  separate  centre  of  perception. 

It  is  urged  against  this  view  that  wlien  each  stimulus  in 
brought  to  bear  in  a  very  limited  area,  the  two  sensations  are 
frequently  confounded,  "  and  the  cases  where  a  Jiot  sponge  or 
spoon  was  felt  because  it  was  hot,  and  yet  tlie  sensation  was 
confounded  with  one  of  pressure,  indicates  that  the  same  terminal 
Cleans  are  affected  by  both  stimuli."  • 

■  Foster's  Pki/$!otogj/,  second  edition,  p.  5Jt, 
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It  18  also  evident  from  the  study  of  nerves  which  are  uniting 
after  division,  that  the  power  of  the  nerve  to  conduct  sensationa 
of  heat  requires  a  more  perfectly  normal  state  than  that  necessary 
for  the  excitation  of  tactile  i>erceptions.  for  the  latter  are  almost 
always  pi-i-sent  before  any  sensation  of  heat  can  be  established. 

Sense  of  Pain, — The  same  claims  that  have  been  made  for 
special  ner\-eB  and  nerve-endings  to  conduct  the  sense  of  heat  and 
cold,  have  been  also  made  for  tlie  conduction  of  the  sensation  of 
pain. 

As  ft  result  of  tlie  study  of  pathological  conditions,  Brown- 
S6quar(l  •  stated  his  belief  in  the  presence  of  separate  conductors 
for  "touch,"  "pain,"  'tickling,"  and  "temperature,"  and  his 
arguments  have  been  supported  liy  others.  This  hj-pothesis 
seems  to  me  to  be  quite  unnecessary-,  and  there  is  really  no  reason 
why  the  same  nerve-fibrea  should  not  be  capable  of  conveying 
earious  ini]>ressioiia  «*hich  can  be  appreciated  by  the  nerve- 
centres.  We  know  that  the  contraction  of  a  muscle  can  be 
excited  by  the  application  of  roriiiim  irritants  to  its  motor  nerve. 
and  as  far  a.=i  I  am  awan'  no  one  has  yet  suggested  that  each 
stimulus  requires  a  separate  si't  of  fibres  to  pi-oduce  its  due  effect. 
Why  then  should  we  think  it  necessarj-  to  invent  the  same  for  the 
conveyance  of  sensory  impressions  ?  It  is.  in  fact,  the  intensity 
or  amount  of  the  atimulus  that  determines  the  painful  sensation, 
and  of  course,  if  the  centre  which  appn-ciafes  the  stimulus  be 
itself  in  a  highly  excitable  state,  the  amount  of  the  stimulus  required 
to  produce  the  sensation  is  diminished  :  this  is  instanced  by  the 
different  susceptibility  of  different  pei-sons  to  the  sensations  of 
pain,  and  also  by  the  hysterical  state.  Again,  the  fact  that  as  the 
H'sult  of  a  nerve  injury  there  is  never  complete  aniesthesia,  whiltit 
the  sense  of  pain  remains  intact,  argues  the  same  conclusion  ; 
the  contrary  fact,  that  pain  may  be  absi^nt  yet  tactile  sensation 
perceived,  is  open  to  the  same  explanation  that  I  have  offered  for 
the  absence  of  the  thermic  sense  under  similar  conditions — 
namely,  that  a  more  perfect  condition  of  the  nerve-fibres  is 
requisite  for  the  conduction  of  pain  than  for  that  of  touch  ;  or,  in 
other  words,  that  the  stimulus  which  is  sufficiently  strong  to 
excite  tactile  sensation  is  not  of  enough  intensity  to  cause  pain. 
This  is  again  instanced  in  the  case  of  the  nerves  of  siiecial  sense. 
.\  moderate  stimulus  applied  to  the  peripheral  terminations  of  the 

*   Archiret.h  I'hf/i.-olog'f,  1868. 


optic  nerve  caases  a  seDsation  of  light,  while  one  of  vfrj-  great 
intensity  will  cause  pain. 

Bat  if  the  argnnient  be  allowed  that  two  sets  of  nerves  exist — 
one  for  pain  and  the  other  for  tonch — we  must  suppose  that  the 
point  of  a  needle  which  causes  either  tactile  or  painful  sensations, 
according  to  the  pressure  ai>plied,  must  always  cover  an  area 
sufficiently  large  to  include  both  a  tactile  and  painful  nerve- 
ending.      Tliis  theory  appears  to  me  to  be  quite  untenable. 

Uusculax  Sense. — The  actual  nen'ous  mechaniBm  of  what 
is  known  as  "  the  muscular  sense  "  is  probably  very  complicated. 
Whether  it  is  of  central  or  peripheral  origin  has  been  mnch 
disputed;  but  the  latest  investigations  tend  to  prove  that  it  is 
largely  dependent  on  sensations  conveyed  from  the  periplierj',  as 
well  as  on  what  may  be  called  the  neural  sense,  caused  by  changes 
in  the  encephalon,  as  a  result  of  the  exercise  of  volition. 

In  support  of  tlie  Jatter,  the  observations  of  Mitchell  *  are  very 
interesting.  He  quotes  various  cases  in  which  a  patient  ex- 
pressed his  ability  to  appreciate  the  apparent  position  of  muscles 
in  a  part  which  had  been  amputated,  saying,  '"My  hand  is  now 
open ;  I  touch  the  thumb  with  the  little  finger,"  &c.,  when  only 
the  stump  of  an  arm  remained.  In  such  cases,  the  attemjrt  or 
desire  to  place  the  muscles  in  certain  positions  also  conveyed  the 
idea  that  the  will  was  obeyed. 

On  the  contrary,  I  may  mention  the  case  of  a  man  who  received 
a  severe  blow  on  the  side  of  the  neck,  resulting  in  complete 
hemi-aniesthesia  below  the  third  cervical  vertebra.  Combined  with 
this  condition  was  an  equally  complete  loss  of  muscular  sense,  but 
not  of  muscular  power.  If  his  leg  was  put  up  in  the  ah",  he 
easily  retained  it  there,  but  was  not  aware  of  its  (wsition  ;  both 
extremities  could  be  placed  similarly  in  various  stages  of  con- 
traction or  extension,  in  which  they  were  retained  without  the 
knowledge  of  their  owner.  This  patient  subsequently  recovered 
entirely.  I  offer  no  explanation  for  these  cases,  and  would 
formulate  no  theory  thereon.  The  whole  subject  requires  further 
investigation. 

•  Injuria  of  Xercex,  p.  558. 
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CHAPTER  III. 

CHANGES  IN  NERVES  AFTER  SECTION,  THEIB 
DEQEHEBATION  AND  BEPAIH. 

In  considfring  the  pftthologiual  condttiona  to  whicb  nerves  are 
fiultjecl,  it  will  he  advisable  to  commence  by  a  study  of  the  changes 
which  occur  in  the  jwripheral  and  proximal  ends  of  any  mixed 
ner\'e  after  simple  section. 

With  regard  to  the  peripheral  end  thi're  is  now  tolerable  unani- 
mity, in  one  respect  nt  k-ast,  as  all  writers  concur  in  describing  a 
degencriilion  of  both  motor  and  sensory  fibres,  whilst  differing  in 
llinir  (Ie»cription  of  the  process.  Waller,  in  1862,  first  thoroughly 
invi.-Mt igati'd  Ihi*  cfii'cts  of  division,  and  established  these  facts. 

isl.  That  section  of  the  anterior  root,  before  its  junction  with 
the  (wsterior,  resulted  in  a  degeneration  of  that  part  of  the  motor 
filipes  whieh  are  thereby  Be]jaraled  from  the  cord. 

2iid.  That  section  of  the  posterior  root,  on  the  proximal  side  of 
ila  gnnglion,  resulted  in  a  degeneration  of  that  part  of  the  fibres 
only  which  iiiterveiu'd  between  the  i»int  of  section  and  the  cord, 
while  the  ]ieriph('ry  of  the  nerve  remained  intact.  Waller  there- 
fore concluded  that  the  ganglion  cells  of  the  cord  formed  a  trophic 
centre  for  the  nerves  of  the  anterior  root,  while  the  ganglion  on 
the  posterior  root  fulfilled  a  similar  office  for  the  sensorj'  fibres. 

'riiesii  conclusions  are  gt.'nerally  allowed  to  be  correct,  as  are  also 
the  facts  from  which  the  author  deduces  them,  despite  the 
difliculty  of  ex])laining  the  rfjaierntimi  which,  we  shall  presently 
we,  occurs  while  the  distal  end  is  still  separated  from  its  trophic 
cenli-e.  In  the  alwve  experiments  the  recurrent  nerve-fibres 
presiTit  in  all  nerve-trunks  may  be  seen  for  some  time  iu  a  normal 
Blato  In  the  jH-i-i}iliiirnl  segment,  while  in  the  proximal  end  of  the 
divided  nerve  some  may  bi-  s  'en  in  a  degenerate  condition.  The 
ri'current  fibres  soon  und<-rgo  atrophy. 

Willie  agreeing  ill  the  main  as  to  the  changes  occurring  iu  the 
tlistal  end  of  a  divldi'd  nervi-,  lln>  various  authors  who  have  inves- 
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tigated  this  subject  differ  in  the  details  of  the  process,  and  it  will 
therefore  be  advisable  to  quote  liere  the  most  important  of  these 
conclusions.  Waller  and  Busch*  bs^lieve  that  the  whole  of  the 
primitive  fibrils  are  destroyed  and  are  regenerated  bv  reunion  with 
the  proximal  end.  Ranvier|  describes  a  swelling-up  of  the  nuclei 
of  the  sheath  of  Scliwann,  tlie  protoplasm  of  which  collects  into 
large  masses,  and  encroaches  upon  the  sheath  of  myeliae.  The 
swelling'  commences  within  twenty-four  hours  of  div-ision.  and  by 
the  third  day  the  pressure  of  the  newly  formed  mass  has  resulted 
in  a  complete  section  of  the  axis  cylinder  op]KJsit''  the  situation  of 
the  nucleus  in  each  of  Ranvier'a  nodes.  By  the  sixth  day  the 
myeline  is  reduced  to  small  fragments,  the  protoplasm  contains 
fatty  grannies,  and  the  nuclei  of  the  sheath  are  increased  in 
nnnib<T-,  finally,  at  the  twentieth  day  the  fragments  of  myeliiu- 
settle  into  masses,  separated  from  each  other  by  sleuder  filaments 
with  oral  nuclei,  formed  by  the  sheath  of  Schwann,  At  the  same 
time  granuJo-fatty  degenerative  changes  are  obsen'ed  in  thu 
connective-tissue  cells  and  in  the  endothelium  lining  the  vessels. 
the  fat  granules  being  probably  derived  from  the  myeline  which 
passes  in  a  state  of  solution  through  the  sheath  of  Schwann. 
AVhite  blood-celU  beconu-  infiltrated  into  the  stibiitRnce  of  the 
nerve-tubes  and  appear  to  be  instrumental  in  removing  the 
debris. 

Mitchell}  describes  a  loss  of  translucency  from  the  fourth  to  tlie 
sixth  day,  and  says  that  the  white  substance  of  Schwann  under- 
goes an  irregular  segmentation,  and  finally  disappears,  the  nerve 
assnmiug  a  dull  grey  tint,  like  a  piece  of  firm  connective  tissue. 
While  oonfesaing  the  difficulty  of  arriviupatavery  satisfactory  con- 
clusion, he  coaeidere  that  the  axis  cylinder  is  jtrobably  not  affecti.'d 
by  the  process  of  degeneration.  He  does  not  think  that  this  pro- 
cess spreadi  gradually  from  the  cut  end  of  the  nerve  to  ths 
periphery,  but  is  satisfied  that  it  affects  ah  one  and  thti  same  time 
the  whole  length  of  the  nen'e. 

Benecke  §  agrees  with  Mitchell  that  the  degeneration  affects  the 
whole  periphery  simultaneously,  and  that  the  latter  becomes  of  a 
cloudy  yellow  tinge  and  tears  easily.  The  medullary  substance 
coagulates  and  breaks  down  to  a  fine  detritus,  the  axis  cylinder 


N 


•  &if./ar  nil 

S^. 

1854.  vol. 

vi. 

t  Co.«pl.  RkiuI 

dt  tAcuJ.  da  fk 

,  >S7 

1  Curnil  .ind  lljmv 

Sal«!offy,  188a. 

t  Of.  cil. 

§^ 

irchow'B  .1 

vchv. 

1873 

INJUKIES  OF  NER\'ESw 


bt't'onira  t'ulni^il  uid  swollen,  and   finally  diaappears,  luid  the 
liiu-l>'i  of  tliP  sUtittl)  multiply. 

MM.  r«»»y  mid  Ufjciuu'  consider  that  the  large  nerve-fibreB  do 
nut  di'ffi'iii'rntt-  no  rapidly  a«  the  fine  primitive  fibrils,  and  that 
till  tho  ihinl  day  tli(<  only  change  is  that  the  axia  cylinder  is 
abnormidly  fnablc  and  the  nuclei  of  the  shi^th  are  swollen. 
t'hniigeB  ill  the  Ritxlullar\-  sheath  (similar  to  those  already  de- 
KOiibet)^  i-omnw'iiw  on  the  fifth  day.  and  are  cwisidered  by  these 
nulhoni  lo  Ih'  si-ft-Hularj'  (o  thoe<>  which  occur  in  the  axis  cylinder ; 
the  latter  eutin-ly  di$«p)tfEtr9  by  the  twelfth  day." 

liee^nni  itixtvrti^t^l  the  cMiditi*»  ci  the  distal  ends  of  nerres 
after  huviuK  pnMlueinl  a  simple  soliitioo  of  coatinniiy  of  the 
inyeliite  and  axis  cylinder  aitd  not  of  the  sbe«th.  by  the  appli- 
C«ltoit  of  a  litTHturv  «Utch  was  immediately  irmort^  He  found 
itiMt  ill  tlirei'  da\-s  the  axis  cxlinder  Iwoke  up  in  plac<e5  whilst  the 
Diyeliite  rwt  tvyether  i»tt>  cylitMlrical  tuasses  aiMl  altimately  nnder^ 
went  a  );n^nuUr  d<yener»tiivi ;  the  nuclei  ettlai^^  aod  mnliipUed, 
HHtl  the  av.i«  cvliHd.T  llMally  dtsxptv^red  from  the  tecih  to  the 
lilliH-nili  dav'.  Thts  ^vwv^s  of  iie7:v«eratk<o  anackrd  thr  whole 
IM'Upheml  sequent  at  tVHv  t 

In  twx>  eimi'i*  in  v>hKh  I  have  Katl  the  eftphimuutT  o€  exaaaiB^ 
the  Hii-Yi-*.  iwe  w»  the  6fteetilh  d»y  «ft(f  iMJuy.  and  ooefMt&e 
thi)iielh.  whett  i^vntlhwtt  &>r  the  iMiriy^r  oj  »>cODduy  aatan 
>v«>n^  m»»l.^rtAvHi.  the  iMtHliti^^ii  of  the  fvnp^nJ  rod  v«s  rny 
••li»fa»l»vrity  dtsth»«»*ti;i»i(>^  «ft,T  ssjuuxaff  i«  t'vxaK  *cid. 

U\  the  ,Nwe  m  w^^h^^,  ,fco  tw-nr  h«i  hiM^  •hrtMi  SAfvm  iagm 
jwvw«nlj\  ih'-W'niMtlw**!  wwv-h  s»^«(eBi»Ifc«c«  mjvii»e. -whiA 
ha.1  ^^*^^^^^■^^  *«  di\s)*t»  vm'  x^myjwj:  »Me  la  i*-'  ■•  ■-  r^'—^^-^hs.  tm 
Hh>ri  \4  the  ■Ke«lKH  ^^^,■p^.  ^^  ^^^^  wjviww  "    ww 

l-ie  u«,*,  .Jf  ,h,.  ^^,^  j^^  u»,-«-«sl  W  -.  rli  HI 

*v*  tMvy  |t\%-*t  e-\it-«|. 
1V'  x\'*«l..h^,  v^  m^,  »^^  .->b,^K-«  •»*v^-^  <iA.-*i  »  «*iMiih 

A^,M  ^»M>   *wjwH   ,tm,  ^^.  ^^.  ,^,^\,.„.  ^,<  ^««nt  thi     ■ 
«  »««.*  *H.^s.(  »„  ,^^^^,,  ^  ,^^  j^.  ^.^^  »«hU«,c«A»»e. 

'        ■■  '    nvV* ^  fc-^,.  »-^   »*St 
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myeline  retuained,  the  axis  cyliudcr  liad  enlirely  disAppcarkil^-or 
at  any  ratf  could  no  longer  be  distinguislii^d — wliilst  the  nuclei  of 
thf  slieath  were  again  but  slightly  iucreaacd  in  nuuibf  r, 

In  another  cas*-,  I  fxamini^  the  periplit-ral  t-nd  of  u  dividi-d 
nervf  three  months  afli-r  section.  Here  it  waa  ini|>oBHil)lc  to 
recognizi?  any  nfrre-tubnles  at  all.  Then*  was  a  coni|»lfl«  aboencc 
of  myelins  aud  of  axis  cylinders.  In  caaeii  cxaniiui'd  nt  tiniea 
varying  from  three  to  six  months  after  injury,  Eumilor  appearances 
arc  found.  In  the  majority  of  hucIi  Bpi-ciniens,  the  places  formerly 
occiipi'-d  by  nerve  bundles  are  Diarked  by  the  prescnci'  of  circular 
massi-s  of  tissue,  which  have  the  appearance  ofconm-ctive  tissue 
with  many  nuclei.  These  masttea  are.  however,  much  snialler  than 
the  hea\ihy  nerve  bundles,  and  consequently  do  not  fully  occupy 
the  space  in  i\x^  perineurium,  but  appear  to  have  shiunk  away 
from  the  surrounding  tissue, 

My  own  observations  on  human  nerves  would  thus  appear  to 
accord  with  those  of  other  oltservers  on  the  nerves  of  animals,  and 
it  may  be  concludid  that  the  degenerative  changes  ore  signal- 
ized by  the  destruction  of  the  myeline,  the  mult iplicat ion  of  the 
nuclei,  and  the  loss  of  continuity  of  the  axis  cyluider.  The  greater 
number  of  olwervers,  aud  amongst  them  the  moat  trustworthy, 
are  also  agreed  that  these  changes  occur  in  the  whole  length  of  the 
peripheral  portion  at  om'  and  the  same  time,  while  others  nminlain 
that  they  commence  at  the  cut  end  and  spread  downwurdw,  either 
a  short  distance  from  the  point-of  section,  or  else  along  the  whole 
l^eripherj',  Tliis  di-generation  commences  within  a  diiy  or  two  of 
the  injury,  and  within  two  or  three  weeks  the  nerve  has  undergone 
complete  atrophy. 

Central  End.^As  has  already  been  mi'ntioned.  the  fibres  of 
the  proximal  end  are  but  slightly  affected  by  the  nerve  aeclion. 
lianvier  describes  the  changes  as  being  limited  to  one.  or  at  moat 
two.of  the  inter-annular  Segments,  and  says  that  the  myeline,  instead 
of  becoming  broken  into  large  fragments,  which  subsequently  be- 
come smaller,  as  in  the  peripheral  end,  is  rapidly  reduced  into  tine 
granules,  which  later  on  assume  a  yellowish- brown  colour  with 
oaniic  acid,  llie  nuclei  nudtiply  aud  increase  in  size,  but  instead 
of  encroaching  on  the  medulla  they  remain  flattened  against  the 
sheath  of  Schwann  ;  the  a.^is  cylinder  remains  intact.  .'Vn  infil- 
tration of  white  blood-cells  into  the  nerve  substance  occurs,  similar 
to  that  already  described  in  the  jieriplieral  segment. 
Nenmann  also  describes  somewhat  similar  changes. 
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FIGS.  G  AND  7. 

Transverse   sections  through  a   bulb,  showing  the  numerous 
bundles  of  small  nerve  fibres  under  a  high  and  low  power. 
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into  a  higher  or  lower  state.  Nfrcrtheless.  as  a  Invnsvt'rse  section 
shows  on  careful  examiDation  that  althoiif^  some  of  the  thickness 
of  the  bulb  is  due  to  an  increase  of  the  connective-tissue  elements, 
\ft  the  larger  amonnt  of  it  is  composed  of  nerve-fibres,  we  are 
naturally  driven  to  the  conclusion  that  some  of  these  must  be  of 
new  formation.  Sections  of  the  nerve  trunk  above  the  bulb  do 
not  usually  show  any  of  the  degenerative  changes  that  are  met 
with  in  the  peripheral  end.  there  being  no  increase  of  connective 
tissue  or  decrease  in  the  white  substance  of  Schwann  unless  inHam- 
niatory  changes  have  been  started  and  ■■chronic  neuritis"  has 
.supervened.  In  those  cases,  however,  where  the  section  is  of  very 
long  standing,  it  app<-ars  thnt  after  the  lapse  of  a  considerable 
lime,  probably  years,  the  nene-fibres  do  in  part  atrophy  and 
degenerate,  and  thus  follow  the  e.xnmple  of  other  tissues,  and  bear 
i-vidence  to  the  general  truth  of  the  pathological  law  that  "  atrophy 
i-esults  from  disuse."  1  have  not  myself  had  opportunities  of 
examining  the  proximal  ends  of  divided  nenvs  at  any  distance 
from  the  seat  of  injury  after  simple  section,  but  I  have  examined 
the  ner\-ea  from  limbs  in  which  amputations  have  been  performed 
in  bygone  years,  and  have  found  in  them  that  many  of  the  nerve 
fibres  are  diminished  in  size,  that  their  myeline  sheath  is  greatly 
shrunken,  and  that  some  of  them  have  quite  disappeared.  This  is 
a  pathological  fact  of  the  greatest  clinical  interest,  and  oue  to 
wlifch  I  shall  again  have  occasion  to  ref.-r. 

Beg^eneration  and  Union. — Tlie  process  of  degeneration, 
which  has  just  been  described,  is  succeeded  by  one  of  regeneration, 
resulting,  in  favourable  cases,  in  n  complete  restoration  of  the 
nerve.  The  exact  manni-r  in  which  this  process  is  described  by 
various  authors  is  so  different  that  if  will  be  as  well  to  quote  their 
description  first,  and  subsequently  to  draw  conclusions  not  only 
from  the  pathological  changes  which  may  be  seen  under  the  micro- 
scope, bnt  also  from  observation  of  clinical  cases.  As  I  have  not 
bad  any  opportunities  of  examining  nerves  during  the  process 
of  priinarj-  union,  I  am  obliged  to  accept  and  base  my  conclusioni, 
to  a  great  extent  upon  the  exijerinieiits  on  animals  made  by 
others;  the  further  changes,  however,  which  occur  in  the  distal 
end,  and  which  I  have  not  j'et  described,  I  have  been  able  to 
investigate  for  myself. 

Chief  in  importance  nniongst  these  is  the  regeneration  which 
occurs  even  when  no  union  has  taken  place  witli  the  proximal  end, 
for  an  examination  of  the  peripheral  end,  seven  or  eight  months 
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after  Bection,  will  show  tiiat  t.Iic  axis  cylinders  have  been  re-fonned, 
and  that  around  them  a  deimsit  of  niyeline  \s  slowly  developing. 
The  fibres  are  not,  of  course,  collected  into  synnnietrical  bundles  as 
in  a  healthy  trunk,  and  are  smaller  than  natural.  Tliey  may  be 
seen  scattered  about  amongst  tho  surrounding  connective  tissue  in 
all  stages  of  development,  some  of  the  axis  cylinders  yet  naked, 
others  with  varj'ing  amounts  of  niyeline  around  them.  It  seems 
strange  that  such  regeneration  ahonld  take  place  without  rennion 
with  the  nutritive  centre,  but  the  importance  of  the  fact  for  » 
proper  appreciation  of  the  symptoms  and  results  of  nerve  sections, 
as  well  as  for  the  light  it  tlu-ows  on  the  question  of  treatment, 
makes  it  one  of  much  interest. 

As  to  the  exact  process  by  which  these  new  neiTe-fibres  are 
formed,  and  the  divided  end  reunited,  I  shall  first  refer  to  the 
following  accounts  by  others. 

Ho  long  ago  as  1855.  Lent*  stated  his  opinion  that  the  new 
nervp-fibn'S  were  fonned  from  the  nuclei  of  the  sheath,  but  does 
not  appear  to  liavc  actually  observed  the  process  of  foniiation. 

In  l36o,  Hjeltt  expressed  hia  concurrenci"  with  the  opinions  of 
Lent.  Investigations  by  Reniak  further  tended  to  confirm  the 
fact  that  the  new  nerve-fibres  were  develot)ed  in  connection  with 
the  sheath  of  Schwann,  and  this  observer  also  noted  that  in  some 
cases  several  axis  cylinders  might  be  found  within  a  single  sJieath 
in  the  peripheral  part  of  tiie  divided  nerve. 

Accoiding  to  Neumann,  new  nerve-Bbres  are  fonned  by  a  longi- 
tudinal splitting  of  the  axis  cylinders  which  are  left  undegenerated, 
the  new  fibrils  being  subsequently  covei-ed  with  niyeline.  He  also 
has  observed  several  axis  cylinders  in  a  single  sheath.  Itanvier^ 
(lepcribes  the  method  of  regeneration  very  minutely.  He  main- 
tains that  regeneration  takes  place  by  a  growing  downwards  of  the 
axis  cylinders  of  the  proximal  end,  which  split  up  into  a  brush  of 
small  nerve  fibrils  as  far  as  the  fii-st  node.  These  fibrils  grow 
towards  the  lower  end,  either  into  or  between  the  degenerated 
tubes,  and  fo  an  un  ting  cicatrix.  He  admits  that  in  the 
interior  of  tl  dege  a  d  peripheral  fibres  there  is  an  ap]>ear- 
ance  of  two  o  ore  ax  s  cylinders,  as  described  by  Remak  and 
Neumann,  In  n  a  n  a  ns  that  they  are  the  result  of  an  ingrowth 
from  above  an  I  a  e  no  simple  axis  cylinders  but  perfect  nerve- 
fibres,  each  witli  its  sheath   of   Hchwaun.      Regeneration   of    the 

•  Manual  ofl^hnlogg,  Wagner,  p.  424.  f  Virchow's  Arehir. 

X  Op.  cil.,  and  Comil  nnd  HonTior's  PatluiUxjieal  MmCtilogg,  tiana.  1S87. 


CHAKOes  IX   NERrKS  APTEB  SECTION.  15 

lower  end  does  DOI  occur  until  after  its  aniiOn  wilh  tlie  upper.  *Th»^ 
mter-anDnlar  segments  of  the  new  nerre-fibres  »re  ranck  dkorter 
than  tbgee  of  the  older  ones. 

Dr.  Kofybatl-Daazkiewicz.  of  .Strasburg.*  says  that  the  dogvne- 
ratire  changes  do  not,  as  a  nile,  go  berond  the  first  of  Ranvier's 
nodee  in  either  the  peripheral  or  pnnciiual  ends.  *'  After  the  liqne- 
factioQ  of  the  old  mednlla  iu  the  cvatr&l  end,  theiv  occurs  the 
formation  of  a  new  myeline  with  the  p<^-oliar  appi-araiice  that 
between  two  former  constrirtions  one  or  two  new  ones  are  formed. 
The  nuclei  of  the  sheath  of  Schwann  also  and>-rgo  changes  in  ibe 
central  end,  near  th>-  division  of  the  nene :  tLey  swell  up.  b<-conie 
Hurroanded  by  granular  protoplastn,  and,  after  becoming  si-|iaroti-d 
from  the  fihi^a,  assume  an  elongated  form  :  wb'tlnT  tinally  d<*ve- 
loping  into  nerve-fibn-s  could  not  b.-  definitfty  ascertaim-tl.  The 
axis  cylindet«  in  the  peripheral  part  break  np  into  more  or  less 
numerous  fragments  dnring  the  segmentation  of  the  medulla,  and 
of  these  some  apparently  li(]uefy  and  participate  in  thi-  same 
cliangee  as  the  myeline,  while  others  persist  and  clothe  tliemselres 
with  a  new  medullan.-  sheath."  "  Jiefore  the  degeneratj-d  myeline 
began  to  lessen,  the  fragraente  of  axis  cylinders  began  to  lengthen 
in  each  direction,  the  nuclei  persisting  within  the  sheath  Itcgan  lo 
elongate  and  lay  at  certain  distances  from  each  other.  Simul- 
taneooily  with  this  process,  the  new  niedullarj-  sheitlli  nitule  ils 
appearance  as  a  varicose  or  uniform  di'ix>Mit  u|ion  the  axiscylindt  r. 
Thos  the  fragments  of  axis  cylindi-r  remaining  serve  as  a  sTnrliiig- 
point  for  a  new  endogenous  formation  of  iierve-iibn-g.  'J'hey  pre- 
sent no  tendenc}'  to  blend  with  one  another,  but  remain  in  con- 
tiguity, growing  in  the  same  general  sheath,  close  to  one  another, 
and  ultimately,  after  the  disappearance  of  the  old  sheath  of 
Schwann,  they  develop  into  indejiendent  fibres.  Hence,  at  a 
certain  time,  there  is  an  appearance  as  of  se^'eral  nerve-fibres  in 
a  single  sheath." 

"If,  however,  after  a  division  of  a  nerve  the  axis  cylinder 
remains  intact  in  its  entire  length,  and  the  niednllarv  sheath 
degenerates,  the  appearance  of  several  fibrta  in  tin.'  sanic  sheath  is 
never  seen. ' 

Benecliet  says  that  the  nuclei  of  the  sheath,  which,  during  fhe 

process  of  degeneration  are  seen  to  multijily,  elongate  and  form 

B  cylinders  by  joining  to  each  other  in  the  long  axis  of  tlie  nen-c. 

•  LoaaU  Sepl.  21,  1878  f  fi,,.  cU. 
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Around  these  ni'w  cj'liuders  the  medullary  substance  aad  sheath 
of  Schwann  are  snbseqnently  applied.  With  this  descriptloii 
Bakowiecki's  obseiTattons  entirely  coincide.* 

Leegardt  considers  that  the  process  of  regeneration  starts  in  the 
protoplasm  accumulatfid  within  the  sheath  in  the  neighbourhood 
of  the  nnclei,  fine  greyish  threads  becoming  differentiated  in  the 
intei'-anrndarsegmeutsandrunning  together  into  a  continuous  fibre; 
the  new  eegments  appear  shorter  tlian  those  iu  the  healthy  nerve. 
Several  new  fibres  do  not  originate  in  a  single  one,  and  the  rege- 
neration is  more  rapid  the  nearer  the  lesion  is  to  the  periphery, 
tililckj  describes  iniion  as  occurring  by  means  of  an  elongation  of 
the  already  multiplied  nuclei,  the  myeline  and  sheath  of  Schwann 
being  formed  at  a  later  date.  The  investigations  of  this  observer 
will  be  again  referred  to, 

Tlie  descriptions  of  these  various  authors  aiv  all  the  result  of 
esperiments  on  animals,  and  considering  that  there  is  frequently 
found  to  be  so;ne  difference  in  the  exact  mode  of  degeneration 
and  regeneration  in  different  animals,  it  is  necessary,  or  at  least 
advisable,  to  trace  tJie  same  process  in  man. 

I  have  already  alinded  to  my  examinations  of  nerves  in  a  state 
oE  degeneration,  and  shall  now  describe  the  appearances  I  have 
met  with  in  three  cases,  in  which  regeneration  of  the  peripheral 
end  bad  occurred  after  section,  indepimdeutly  of  nnion  with  the 
upper  portion.  These  cases  are  described  iu  full  in  the  chapter 
on  Nerve  Suture,  and  at  present  I  shall  refer  to  the  microscopic 
examination  alone. 

The  first  case  was  that  of  a  lad,  aged  eighteen,  in  whom  an 
Operation  for  reunion  of  a  dividitl  ulnar  nei-\-e  was  undertaken 
seven  months  after  injury. 

An  examination  of  the  portion  of  the  peripheral  end,  which  was 
n^nioved  preparatoiy  to  suture,  showed  that,  scattered  throughont 
a  transverse  section,  were  several  small,  imperfectly  developed- 
nerve-fibres,  such  aa  are  met  with,  and  have  already  been  described, 
in  the  bulbous  proximal  end.  These  new  fibres  were  not  collected 
into  definite  bundles,  they  were  much  smaller  than  natural,  and 
their  myeline  sheath  was  scarcely  perceptiljle.  The  total  number  of 
these  new  fibi-es  was  but  small,  and  I  was  unable  to  trace  their 
development  in  a  satisfactory  manner. 

The  second  case  was  that  of  a  woman,  aged  fifty-three,  who  had 

•  Gaz.  Med.  tte  Pani,  1876.  f  Op.  cU.  t  Vireliow's  Archh;  iSjS. 


FIG.  8. 

Lougituiliiwl  sections  through  the  lower  end  cif  n  Uiiided  nerve 
nini'  months  after  swiion,  ahowiiiy  tlie  early  furmittion  of  new 
nerve  fibres  from  the  nuclei  of  the  slieatli.     (Crouch,  ^  in.) 
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dirided  the  median  nerve  jest  above  the  wrist-joint.  An  opera- 
tion for  reunion  was  nndertaken  nine  months  lat^r,  nnd  the 
«ondition  of  the  resected  portion  of  the  peripheral  end  was  found 
to  he  as  follows  : — 

The  circular  spaces  in  the  neurilemma,  which  I  had  previously 
found  in  other  degenerated  nerves  partly  filled  with  nucleated 
connective  tissue,  I  now  found  to  bp  occupied  by  nervr-fibres  in 
varying  stages  of  regeneration.  The  steps  in  the  formation  of 
these  fibres  could,  moreover,  be  most  clearly  traced. 

Their  first  appearance  was  in  the  form  of  oval  nnd  apiudle- 
shaped  nuclei,  which  seemed  to  be  identical  in  structure  with  tlu' 
nuclei  of  the  sheath.  These  nuclei  were  arranged  in  bundles  with 
their  long  axis  parallel  to  that  of  the  nene-tnink. 

The  next  step  was  the  elongation  of  the  nuclei  and  their  gradual 
irHiisforraation  into  fibres,  around  which,  subsequently,  amyetine 
sheath  was  formed.  In  some  parts  of  the  section  bundles  of  newly 
formed  nerve  fibrils  could  be  seen  occupying  the  sjiacea  in  the 
n''urilemma,  which  had  evidently  be<"n  previously  occupied  by  the 
healthy  nerve  bundles  before  the  time  when  the  injury  was 
inflicted. 

The  new  fibres  in  some  bundles  were  in  a  much  more  advanced 
stage  of  development  than  those  in  others,  the  regeneration 
appearing  to  proceed  simultaneously  throughout  all  the  tubules  in 
each  bundle,  irrespective  of  the  condition  of  the  fibres  in  others. 

I  have  been  unable  to  find  that  similar  changes  have  been 
noticed  by  other  investigators  in  cases  of  ner\-e  sections  in  man. 
and  have  also  had  the  op(«>rtuiiity  of  examining  the  ner\*e  ends 
in  a  case  in  which  the  ulnar  had  been  divided  nearly  two  years 
before  I  saw  the  patient. 

The  nerve  had  been  completely  cut  across  and  no  union  had 
taken  place,  tlie  upper  and  lower  ends  being  separated  by  about 
half  an  inch  or  more  of  firm  cicatricial  tissue. 

A  microscopical  examination  of  the  peripheral  end  showed  that 
many  of  the  filjres  had  been  regenerated.  A  large  number  of  the 
bundles  contained  numerous  nerve-fibres  in  various  stages  of  deve- 
lopment. In  some  the  axis  cylinder  alone  was  formed.  In  many 
others  the  myeline  sheath  surrounded  the  young  axis  cylinders, 
whilst  in  some  the  ■'  nodes  of  Ranvier  "  were  well  marked. 

The  accompany iug  drawings  show  these  conditions  very 
plainly. 

There  is  indeed  a  tolerable  consensus  of  opinion  as  to  the  par*" 


VKk». 

LoDgttuiliiml  spctioii  of  tlie  lower  end.  of  ii  divileil  nevve 
months  aflei-  KL'otidii,  ftliowing  bunJlew  of  newly  fni'nieil  i 
liiji'es  uiiiIiTu  low  pinvcr,     (C'n.iifli,  .!  in.) 


FIG,  y. 

Longitudinal  section  of  the  lower  end  of  a  divided  nerve  nine 
montlis  after  section,  showing  bundles  of  newly  formed  nerve 
fibres  under  a  low  power.     (Ci-ouch,  1  in.) 
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1.  That  the  nuclei  of  the  shpath  of  Schwann  (which  nri' 
dt-vf  loped  from  epiblast)  form  Uip  new  axis  cj'linder. 

2.  That  the  myeline  is  gnbaequently  formed  around  the  new 
cylinder. 

3.  That  the  periplieral  end  may  beoome  regenerated  without 
forming  any  onion  with  the  proximal  ixtremity,  but  that  it  again 
tends  to  degenerate  if  union  fails. 

Changes  in  the  Spinal  Oord  after  Nerve  Section  and 
Amputation.— It  has  \n'fn  shown  by  Englisli  nuthoi's^notiihiy 
by  Dr.  Dickinson^! li at  certain  changes  occnr  in  the  spinal  cord 
after  amputation  of  a  limb.  'Hie  precise  cause  of  Ibis  has  been 
more  clearly  demonstrated  by  Viilpian.  in  a  paper  addressed  to 
the  Academic  des  Sciences,  He  says  that  after  amputation  of  a 
limb,  the  spijial  cord,  at  the  place  where  the  nerves  are  given  off 
to  the  extremity  which  has  been  removed,  becomes  considerably 
lessened  in  all  its  diameters.  This  atrojihy  hapjiena  after  ampu- 
tation at  all  ages,  bat  most  rapidly  in  the  young.  There  is  no 
myelitis  or  fatty  degeneration. 

Not  content  with  this  discovery,  M.  \'ulpian  divided  some  of 
the  large  nen-e-truiiks  in  different  animals,  and  after  keeping 
them  alive  for  varying  periods,  he  killed  them  and  examined  their 
spinal  cords.  Tlie  amount  of  atrophy  which  he  found  was  exactly 
of  like  extent  and  cliaracter  to  tliat  which  he  had  pri-^-ionsly 
observed  as  the  i-esult  of  amputation.  He  therefore  concluded 
that  in  the  latter  ca.^e  also  the  wasting  was  due  to  section  of  the 
nen-e  rather  than  to  removal  of  the  limb. 

Friedrich.*  Genzman,t  and  Leyden  J  have  also  described  the 
changes  in  the  ner\-ou8  system  met  with  in  cases  of  old  amputa- 
tion, and  the  views  of  these  writers,  as  well  as  those  of  Vulpian  § 
and  Dickinson,!  already  alluded  to,  have  been  summarized  by 
Dnsschfeldi  in  a  valuable  paper  containing  the  account  of 
another  case. 

In  his  sumniarj'.  Dr.  Dreschfeld  «aya: — "  Changes  in  the  trunks 
of  the  lai^e  peripheric  ner\'es  are  recorded  in  only  one  case  of 
Dickinson's.  Vulpian  and  others,  and  amongst  them  myself,  have 
not  detected  any  change  in  the  peripheric  nerves.  The  nerve- 
Toots,  i^ain,  were  found  altered  by  Dickinson  and  by  Leyden,  and 

■  Prof/reti.  MiuMatrojih.,  y-  140.  t  Virchow'n -ln:Aic,  vol.  \x\\. 

X  KUuil:  der  BUci.  KritaklieHKa.  voL  i.  p.  316. 

§  JreHi'.  de  Phyiiol.,  1868  anil  1869.         ||  Jmninl  0/  A'lot.  miJ  Pty»!<.l.,  1868, 
i  JiniTnid  of  Analom'j  ami  I'hiiuiiigii  for  1880,  vol.  xlv.  p.  424. 
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set'in  in  most  of  the  other  observations  to  have  been  unaltered. 
As  regards  tlie  spinal  cord  itself,  the  white  matter  has  been  found 
in  most  observations  (with  the  exception  of  Dickinson's  and  a  feiv 
of  Vutpiau'a  cases)  intact ;  the  posterior  grey  niattiT  has  been 
found  ahen-d  in  many  of  the  recorded  cases,  but  has  been  found 
absent  in  those  cases  most  recently  reported.  On  the  other  hand, 
the  changes  in  the  anterior  grey  matter  are  of  the  most  constant 
occurrence,  and,  though  missed  in  some  of  the  older  obaei-vations, 
liave  been  found  in  all  tlie  recently  recorded  cases.  These  changes 
affect  chiefly  the  ganglia  cells,  and  though  most  authors  have  not 
sufficientlv  distinguished  between  the  several  cell  groups,  a  glance 
at  the  drawings  accompanying  the  descriptions  of  the  several 
cases  will  convince  anybody  that  the  interniedio-lateral  tract  of 
cells  is  the  one  constantly  attached." 

Since  the  publication  of  Dreschfeld's  paper,  the  literature  of 
the  subject  lias  been  enriched  by  three  papers — one  by  Drs. 
Hale  White  aud  Edmunds,  in  the  Tmnmiiiom  of  tJie  Pathological 
Society  (vol.  xx.\i\-.  p.  l6)  ;  another  by  Hayem  and  Gilbert,  in  the 
An-kii:  ile  Phyx.  (1884,  vol.  iii.  p.  430);  and  the  third  by  Dr. 
E.  S.  Reynolds,  read  at  a  meeting  of  the  Pathological  Society 
of  Mancliester,  aud  mentioned  in  \}\ii  British  Medical  Journal  for 
February  26,  1887. 

The  authors  of  the  fonner  paper  narrated  a  case  in  which  a 
limb  had  been  amputated  six  years  before  deatli.  The  nerves  of 
the  stump  had  "  undergone  such  degeneration  that  they  are  little 
more  than  masses  of  connective  tissue  derived  ]irobably  from  the 
perineurium."  This  refers  to  the  bulbous  ends,  but  in  the  sciatic 
of  a  girl  on  whom  amputation  of  the  leg  had  been  performed  some 
years  previously,  there  was  noted  "  an  increase  of  connective  tissue 
between  the  fibres,  which  has  in  many  cases  so  invaded  them  as  to 
cause  tjieir  complete  destruction.''  No  mention  is  made  of  the 
condition  of  the  spinal  cord. 

In  the  second  case  one  of  the  nerves  was  again  found  altered 
above  the  site  of  amputation.  The  patient  was  a  man  who  had 
undergone  an  operation  for  amputation  of  the  forearm  immediately 
above  the  elbow  seven  years  before  his  death.  During  the  time 
that  intervened  between  the  operation  and  his  death  he  suffered 
from  no  nervous  symptoms  of  any  kind.  The  following  changes 
were  found  in  the  nerves  of  the  stump.  The  ulnar,  median,  and 
radial  nerves  were  more  particularly  examined.  They  each  ter- 
minated in  a  neuroma.     An  examination  of  these  neuromas  showed 


Tnmsverse  section  of  the  lower  end  of  a  i. 
after  division,  showing  fiomo  scattered  nerve  fi 


Trnusverse  section  of  the  bulb  in  the  upper  end  of  the  same 
nerve,  showing  the  thick  fibrous  tissue  und  some  bundles  of  nerve 
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that  they  consiatCMl  iu  very  large  part  of  numerous  Bmall  ntTve- 
tobules.  The  direction  of  tliese  tubules  was  for  the  moat  part. 
longitudinal.  They  appeared  to  he  corilinuoiia  with  the  normal 
tnbes  of  the  nerve  ahova  the  bulh— that  is,  it  seemed  as  if  the  axis 
cylinders  broke  up  into  numerous  small  fibrils  which  penetrated 
into  the  surrounding  fibrous  tissue.  The  radial  and  median  nerves 
themselves  were  smaller  than  those  of  the  oppositi.'  side.  Their 
iien-e-tubnlfs  were  diminished  in  number  and  wei-e  also  smaller 
than  natural.  This  smallness  was  due  chiefly  to  the  absence  of 
the  myeline  sheath.  The  axis  cylinders  also  were  veiy  slender. 
There  was  also  a  slight  increase  of  connective  tissue  in  the  nerve- 
trunk  and  the  nlnnr  nerve  was  definitely  enlarged.  The  enlarge- 
ment was  due  in  part  to  the  increase  in  its  connective  tissue,  but 
in  part  also  to  an  increase  in  number  of  the  nerve-tubea.  Many 
of  these  were  smaller  than  natural,  and  presented  an  appear- 
ance precisely  similar  to  that  met  with  in  section  of  the  bulb. 
There  seemed  to  have  been  n  degeneration  of  the  nerve-tubuiee 
with  subsequent  regeneration.  In  the  ^xisterior  roots  there  was 
an  evident  atrophy  of  the  nervous  substnuce.  In  the  spinal  cord 
also  there  were  changes  on  the  side  on  which  the  amputation  had 
been  performed.  The  posterior  cohimn  was  smaller  than  on  the 
opposite  side  :  the  anterior  colunm  was  definitely  increased  in  size 
and  the  lateral  column  was  slightly  increased.  These  changes 
were  not  limited  to  the  cervical  region,  but  extended  through  the 
whole  dorsal  region.  In  the  grey  matter  of  the  cord  there  was 
found  to  be  marked  atrophy  of  the  nerve-cells.  In  many  places 
these  had  entirely  disappeared,  and  this  destruction  of  cella  was 
limited  to  the  cervical  enlargement  o£  the  cord."  In  the  latter 
case  it  seems  probable  that  the  condition  of  the  ulnar  nerve  was 
due  to  chronic  neuritis,  such  as  has  been  described  by  various 
autluirs  as  occasioiially  occurring  in  the  ner\-es  leading  to  stumps, 

Tlie  changes  described  by  Dra.  White  and  Edmunds,  on  the  other 
hand,  appear  to  be  rather  of  an  atrophic  nature,  the  nerve-tissue 
wasting  in  the  same  manner  as  any  other  tissue  may  waste  for 
want  of  proper  use. 

Dr.  RejTioldfl's  observations  also  establish  the  fact  that  atrophy 
of  the  nerve-fibres  occurs  in  the  nerves  after  amputation,  and  that 
the  ner\'e-cellB  in  the  anterior  horns  decrease  in  number  and  iu 
size,  whilst  those  in  the  i>o3terior  home  also  atrophy,  though  to  a 
less  extent, 

•  AreJiu:  tie  rii-ztiulosie,  1884.  vol,  iii.  p.  43a, 


CHAPTER  IV. 

TTMION    BY  FIBST  INTENTIOIT. 

It  lias  already  been  said  that  tlie  usual  resiilt  of  nerve  section  is 
the  degeneration  of  the  entire  peripheral  end,  and  the  qnestion  at 
once  arises  wliether  such  a  degeneration  is  inevitable.  To  obtain  a 
satisfactory  answer,  both  experiments  and  clinical  experience  must 
be  considered ;  and  as  to  the  former,  prucedence  must  be  given  ta 
(iliick,"  who  made  his  observ-ations  on  the  sciatic  nerves  of  the 
fowl  and  the  pneumogastrics  of  the  monkey. 

According  to  this  experimenter,  the  first  eliange  to  be  noticed 
after  section  is  a  retraction  of  the  sheath  and  a  spreading  out  of 
tlie  niyeliue  over  the  cut  ends,  which  in  a  few  days  are  found  united 
by  a  grey  translucent  tissue.  The  further  changes  depend  on 
the  distance  between  tlie  two  ends.  The  removal  of  one  or  two 
centimetres  of  nerve  prevents  all  regeneration,  even  after  many 
months,  if  the  ends  are  not  brought  together  by  artificial  means. 
Tlie  ni'n'ea  and  muscles  degenerate,  the  limb  wastes,  and  the  fowl 
dies  about  the  fifth  month. 

If,  however,  the  ends  of  the  nerves  are  carefully  sutured  together, 
by  preference  with  catgut,  the  results  are  quite  different.  The 
closer  the  approximation  and  coaptation  of  tht-  two  ends,  the  less 
is  the  amount  of  tissue  formed  about  them,  aptly  called  "  nerve- 
callus,"  and  the  less  is  the  degeneration  below.  The  histological 
changes  which  have  been  found  are  the  following.  If  a  centimetre 
is  removed  and  the  ends  left  separatt'd,  the  space  between  the  two 
extremities  is  filled  by  a  soft  cellular  granulation  tissue  containing 
vessels  ;  the  ends  of  the  nerve  undergo  degeneration.  One  or  two 
months  later  only  a  dense  fibrous  tissue  is  to  be  found  in  the  inter- 
val, containing  no  nervous  constituent.  Gllick  did  not  in  any  case 
succeed  iu  obtaining  regeneration  when  a  large  piece  of  nerve  was 
removed,  but  if  there  had  been  a  simple  section,  and  the  ends  were 

•  eee  Virchow's  Ardiw,  1878  ;  Lai  ce',  June  i,  1S78  ;  Her.  (Its  Sch  Med.,  1881  ; 
Kepoit  of  Surreal  Congress  at  Berlin,  iSSa 
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„pid  rettnkm  was  obUin^  in  ■iieh  cMes.  In  eight  d^ys 
Aecnt  endu  were  uniied  liy  naked  mSs  cylinders,  which  werr  f  i,t>. 
seqaeotly  coated  with  myeline  ;  the  only  sign  of  degeneration  of  the 
Wr  end  was  a  alijfht  multiplication  of  the  nuclei  for  th.'  ti«t  f.^ 
dav*.     Thia  may  fairly  be  calW  union  by  the  tirel  int*mion. 

'in  a  c»8f  where  the  aecllon  liad  been  made  withuut  involving 
the  perinenriam  the  fowl  walk^  easily  in  two  days,  and  in  olh.-r 
cases  where  complete  Bection  of  the  Bciatic  bad  U-eu  perfurnio.1 
and  the  ends  well  sutured,  fanction  was  restored  in  neventy  honri. 
Even  in  cases  where  a  portion  of  nene  had  lo-i^n  exeincd  and 
the  ends  sutured,  rapid  union  took  place  by  means  of  th.-  i.iicb-i 
of  tlie  aheath.  and  with  scarcely  any  fatty  degeo.- ration  of  ih- 
peripheral  end. 

In  one  case  Gliick  removed  a  portion  of  the  sciatic  of  a  chicken 
three  centinietrea  long,  and  replaced  it  Ijy  a  uniUr  piece  taken 
from  a  rabbit.  In  eleven  daya  aenmlioo  and  miucalar  powrr  wer^ 
restored. 

In  the  cases  above  qaoted  it  miutbe  botioed  iliat  the  dtynera- 
tion  of  the  lower  end  is  said  to  hare  been  p(wentrd  W  ih«;  notai*- 
The  author  also  insists  on  the  womtd  ckmng  by  6nt  laftmAmo. 

If  absolute  proof  be  required  of  the  icalky  at  the  uuifA  la  tlv-wr 
csaea  it  can  be  supplied,  tor  on  the  tooth  d^  a^i^  6ni»¥Jo  and 
suture  of  the  sciatic  in  a  fc>wt.  larHiMical  'jt  •^.trval  -itumU 
applied  to  the  nerve  isolated  <m  a  piece  «f  fdeei.  »«i]««d  Jii  a  '*<«- 
traction  of  the  mnaclea  to  wludi  JC  km  di«nb«i^.  Atr«^fi.  ikfr 
vagus  in  the  rabbit  waa  ake  wmemtaShf  Mf«<>d  as  wa>  i-fittd 
by  the  fact  that  ten  days  «A»  4tnmm  U  a  'm  tif:  r^.r  *Ji^,  a 

section  of  the  left  pne ogMtiie  44  Ml  fen  AtMtL.    hi^-A?  »>ti  'A 

the  previoasly  divided  went,  m  «Uawai.  vm  W/«*<r>v  {klw  iktx 
proving  that  the  aaioB  hai  hum.  mAomI  U»  kf*y  f«^  uL'.iual  mit* 
after  the  ner\-e  on  tke  ri^  «i»  haA  Wn  4;Hr«>f) 

I  think  that  GIflck's  nsiili  an*  W  idkea  m  -wtVy^jKiatf  A» 
fact  that  union  by  pnmif  iMeatiM  tm  aui  'i-j-f*  '.'^nt:^*  aoAr 
favourable  cireumBtanoe^  ■  «w  fcaS  asi  jmw      fotf  •*  w^- 
be  very  careful  in  apptyisf  Hmk  tiamies  v,  naia.      TV    J.Biii^ 
in  the  rapidity  of  union  huusum.  At  j«ri-  <l^  jr-.  ni*  jii^w*^i 
and  in  the  rabbit  was  T«y  ■Miwi  bw    -t   t<,ci  r  iiKew  «r^^^ 
grest^r.    The  rate  rt  wfcifc  4„p„„.^^.^  .^^,  ,,j.  .^  AfJ^    I 
pheral  end  varies  Miliiiw  maamm  «•  j*.  -^i  v-I  F«*»*^ 
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weather,  and  in  the  hibernating  animals  Schiff  states  that  it  is  so 
singularly  slow  that  five  weeks  elapsed  in  the  marmot,  witli  less 
change  than  five  days  produced  in  the  dog.  In  the  snappiug 
turtle  {Chdonia  serpen/iiin)  I  found  it  to  be  equally  tardy  during 
the  winter.  Some  years  ^fo,  in  the  autumn  I  cut  the  left  sciatic 
ner\'e  in  two  box  turtles,  which  soon  buried  themselves  in  my 
garden.  On  their  reappearance  in  April  I  found  the  nerves  quite 
unchanged.  Within  the  nert  month  the  peripheral  end  of  the 
nerve  underwent  complete  alteration."' 

However  valuable,  then,  the  experiments  may  be  which  pro>-c 
the  possibility  of  inimediiite  union  in  the  lower  animals,  it  cannot 
be  said  that  the  proof  holds  equally  good  for  man.  But,  in  the 
lesions  brought  under  the  notice  of  the  surgeon,  the  opportunity  of 
establishing  the  reality  of  priniarj-  union  of  nerves  by  the  micro- 
scope has  not  yet,  to  my  knowledge,  presented  itself.  We  must 
therefore  judge  by  the  re-establishnient  of  the  fimctionn  of  the 
divided  trunk.  And  here  a  considerable  difficulty  offers  itself,  for 
many  obseiTers,  notably  Lttievaut,  and  Arloing  and  Tripier,  hnve 
objected  to  the  recurrence  of  sensation  in  the  part  supplied  by  thi- 
divided  nen*e  as  offering  proof  of  its  restoration,  for  tliey  argui' 
that  the  other  nen'ous  trunks  take  the  place  in  part  of  that  which 
is  injured,  and  convey  the  stusations  in  question.  But.  as  will  sub- 
sequently be  seen,  these  -'sensibilite  supple('-e"  of  Leti^vant  are 
by  no  means  so  perfect  as  the  sensations  conducted  by  the  normal 
nerve,  at  any  rate  for  a  considerable  time  after  the  section,  if  ever  ; 
and,  moreover,  though  the  surrounding  muscles  may  more  or  less 
supply  the  part  of  tliose  paralysed,  the  latter  ore  themselves 
absolutely  powerless,  and  rapidly  degenerate  and  atropliy. 

A  rapid  restoration  of  perfect  sensation,  together  with  an 
absence  of  wasting,  and  a  retention  of  the  contractility  of  the 
muscles,  may  thus  bt;  taken  as  certain  proof  of  the  restoration  of 
the  continuity  of  the  divided  iier%'e. 

The  subject  is  one  on  which  tliere  has  been  much  cntroversy, 
but  I  may  say  at  once  that,  from  clinical  obsen'ations.  I  have  no 
doubt  of  the  jmssibdity  of  primary  union,  although  I  think-it  is 
certainly  veiy  rare,  and,  in  support  of  my  opinions,  will  quote  the 
following  cases : — 

H.  H.,  aged  twenty-three,  was  admitted  into  St.  Bartholomew'^ 
Hospital  on  November  20,  1881,  Ho  had  fallen  with  out- 
stretched hands  on  to  some  sheets  of  loose  glass  a  few  minutes 
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before  arriving  at  the  hoepital.  On  examination  I  found  a  laiyu 
]»oerated  woond  abonl  an  inch  above  th<'  palmar  aurfaci!  of  the 
rigbt  wrist,  a  flap  of  skin  aiid  muscle  being  lumt-d  downwards 
towards  the  palm  of  the  band.  The  whole  of  the  flexor  teudond  of 
the  wrist  and  fingers,  except  the  flexor  carpi  ulnaria  and  the  ioner- 
moet'  t«ndon  of  the  flexor  subliniis  djgitoruni,  were  divided.  A 
small  piece  of  bone  waa  cut  out  of  the  radius,  and  the  pronator 
qnadratus  was  torn.  The  radial  and  inti-rosseous  arteries  bled 
freely  and  were  tied  ;  the  art^^ria  comes  neni  mediani,  which  was 
xvry  large,  was  similarly  treated.  The  minlian  nerve  liad  been 
divided  in  two  places,  and  the  int«r\'ening  portion  of  it,  nearly  an 
inch  in  length,  lay  loose  in  the  wound,  and  was  accordingly 
remored.  I  then  drew  down  and  stn'tched  the  upper  end  as 
forcibly  as  poesible,  and  sutured  it  to  tho  lower  portion  with  car- 
bolised  catgut,  the  cnt  surfaces  being  brouglit  into  contact  witii 
some  difficulty  after  extreme  flexion  of  thti  wrist.  As  mnny 
tendons  as  possible  were  similarly  fixed,  and  the  wound  dressed 
with  carboUzed  oil,  the  hand  being  steadied  in  a  position  of  flexion 
by  means  of  a  splint. 

Nov.  2l8t. — Much  pain  in  the  hand;  no  sensation  whatever  in 
the  parts  supplied  by  the  median.     Temperature  103°. 

22nd. — The  edges  of  the  skin  have  sloughed,  hut  the  deeper 
pa«8  look  healthy. 

Dec  1st. — Sensation  has  been  tested  daily,  but  this  morning, 
for  the  first  time,  he  can  tell  which  finger  ia  pricked  with  a  pin. 
No  pain.  A  good  deal  of  the  wound  has  healed,  and  the  part  ia 
granulating  healthily. 

3rd.— With  hia  eyes  blindfolded  lie  can  now  tell  with  certainty 
which  finger  ia  touched  with  the  handle  of  n  \)en  ;  the  prick  of  a 
pin  causes  pain. 

7th. — Sensation  in  the  thumb,  index,  and  middle  fingers  ia 
nearly  perfect.  He  can  feel  the  slightest  touch,  and  can  localize  it 
accurately.  Is  fully  sensitive  to  the  prick  of  a  pin,  and  can  move 
the  fingers  slightly. 

i6t)i.^ — Has  much  improved  in  the  ]Kiwer  of  flexion;  can 
thoroughly  oppose  the  thumb  and  pick  up  a  phi :  says  he  has  still 
a  alight  sensation  of  numbness ;  the  fingers  are  all  quite  warm  and 
fully  sensitive  to  aU  stimuli. 

h. — The  wound  haa  healed  except  for  a  very  slight  ulceration 
ite  the  seat  of  injury  to  the  radius  ;  he  says  that,  except  for 
stiffness  in  the  fingers,  one  hand  feels  much  the  same  as 
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till'  othuT.     Has  increaaed  (xiwer  of  niovf  meut  iii  the  fingcra  and 
thumb. 

Eight  months  later  this  patient  came  to  show  himself  at  the 
hospital.  He  could  not  quite  bend  the  fingers  into  the  palm, 
owing  to  the  adhesions  of  tlie  tendons  to  the  scar  ;  otherwise  there 
was  no  difference  between  the  two  hands,  and  the  man  said  he 
could  work  and  feel  as  well  with  one  as  the  other. 

I  am  indebted  to  Mr.  Menzies  for  the  details  of  the  following 
case,  which  appears  to  me  to  be  of  unusual  interest,  alike  from 
the  care  with  which  it  is  recorded  and  the  rapidity  with  which  the 
functions  of  the  injured  nerve  were  restored. 

Primary  Suture  of  the  Median  Nerve,  with  ITnion 
by  First  Intention. — J.  W.,  aged  fifteen,  was  admitted  to  the 
West  London  Hospital  on  November  29,  1884,  having  fallen  on  a 
glass  bottle  and  cut  his  wrist.  On  examination  there  was  found 
to  be  an  incised  wound  an  inch  and  a  half  long  on  the  anterior 
aspect  of  the  right  wrist.  The  tendon  of  the  palmaria  longus  was 
seen  to  be  severed.  Tlie  median  nerve  was  completely  divided. 
There  was  hajmorrhage  from  tin-  arteria  cornea  nervi  mediani.  and 
the  patient  liad  complete  anaesthesia  over  the  part  supplied  by 
the  median  nerve.  The  ends  of  the  nerve  were  exposed  and 
autured  with  three  catgut  stitches  passing  through  the  trunk 
itself. 

Nov.  30th. — Patient  had  a  good  night,  but  complains  of  pain. 

Dec.  lat.^-Wound  dressed.  He  has  tactile  sensation,  and 
localizes  accurately  in  the  parts  which  were  previously  ana;sthetic, 
with  the  exception  of  the  last  two  phalanges  of  the  index  finger. 
The  prick  of  a  pin  causes  pain.  He  can  distinguish  the  points  of 
two  pins  one  inch  apart.  Sense  of  temperature  is  uncertain, 
especially  that  of  cold. 

6th. — Wound  healing  by  granulation.  Sensation  is  fully  estab- 
lished to  all  forms  of  stimuli.  He  can  appreciate  the  points  of  two 
pins  half  an  inch  apart,  except  on  the  index  finger. 

8tb. — Sensation  returned  in  the  index  finger. 

20th. — The  wound  has  healed.  Sensation  is  equal  to  llial  of  the 
other  hand  for  all  stimuli. 

Jan.  20th,  1885. — He  uses  the  hand  quite  well ;  he  says  it  is  as 
good  as  it  was  before  the  injury. 

July  20th,  1885. — The  hand  differs  in  no  way  from  that  o.f  the 
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otiipr  aide;  tbe  muscles  are  quite  natural,  but  they  do  not  react 
to  either  faradism  or  galvanism. 

As  to  tlie  actual  lesion,  and  the  rapidity  of  the  Hubseqiient 
recovery  in  the  first  case,  there  can  he  no  room  for  doubt,  for  the 
patient  was  seen  both  at  the  timi?  of  the  accident  and  during  his 
convalescence  by  many  competent  observers,  and  the  conditions  I 
have  described  were  frequently  verified.  Tlie  case  under  the  care 
of  Mr.  Menziea  is,  again,  in  my  opinion,  quite  undoubtedly  one  in 
whicli  primarj-  union  occurred.  Li  no  other  way  than  by  actual 
union  of  the  previously  divided  fibres  is  it  |)03slbK-  to  explain  the 
preservation  of  such  perfect  sense  of  touch,  pain,  and  temperature, 
and  above  all  of  muscular  power.  As  to  the  completeness  and 
rapidity  of  the  cure  the  patient  himself  bore  the  strongest  testi- 
mony, insisting  that  his  hand  was  not  numbed  for  more  than 
about  a  day,  and  that  it  was  "  quite  as  good  as  the  other  in  three 
weeks,"'  notwithstanding  that  there  had  been  a  considerable  wound. 
In  other  cases  that  I  ]iave  observed,  there  has  Iseen  noticed  a  rapid 
restoration  of  function  after  primary  suture  of  varions  nerves,  lead- 
ing one  to  believe  that  some  fibres  at  least  had  undergone  primary 
union  ;  but  the  cases  already  quoted  are  sufficient  for  my  present 
purpose — namely,  to  establish  tlie  fact  that  "  primary  union  "  of 
recently  diWded  nerves,  without  any  antecedent  degeneration,  is 
quite  possible  in  man.  For  although  up  to  the  present  no  case 
has  been  recorded  in  which  a  microscopic  examination  conld  be 
made  of  the  nerve  during  tlie  process  of  repair,  y-et  the  completo 
return  of  sensation  and  of  motion  is  a  sufficient  proof  of  the  reality 
of  primary  union.  Supposing  that  in  any  given  case  primary 
union  does  not  occur,  the  length  of  time  required  for  tlie  restora- 
tion of  the  continuity  of  the  nerve-trunk  is  veiy  variable.  Paget 
considers  that  a  year  or  more  is  requisite.  L6ti6vant  obseiTed 
oases  at  the  end  of  the  nineteenth  and  fourt-ecnth  months  respec- 
tively. The  time  required  will  necessarily  depend  on  many 
circumstances.  If  the  ends  are  far  apart,  if  the  wound  sloughs,  if 
a  large  quantity  of  dense  cicatricial  tissue  intervenes,  and  if  the 
cat  nerve  contracts  adhesions  to  the  surroniidiug  muscles  and 
tendons,  union  will  be  long  delayed.  In  connection  with  this 
qnestion  the  following  two  cases  are  of  interest :  the  first  being 
an  example  of  failure  of  primary  union,  due  probably  to  separation 
of  the  cut  ends,  followed  by  subsequent  regeneration ;  the  second 
ehowiug  very  plainly  that,  even  when  the  best  contact  is  main- 


36  INJUHIES  OF  KEEVES. 

tabled,  primary  uuion  may  be  interferL-d  with  by  erj-sipelas  and 
slough  ill  ir. 

Mary  Ann  P.,  aged  nine  years,  was  admitted  into  St.  Bartholo- 
mew's Hospital  in  October  1879.  having  sustained  a  deep  cut 
above  the  wrist-joint  on  the  palmar  surface,  Tliere  was  complete 
loss  of  sensation  and  motion  in  the  parts  supplied  by  the  median 
nerve,  but  the  cut  ends  could  not  be  found.  A  few  weeks  later 
the  patient  was  discharged  unimproved  and  with  some  wasting  of 
the  muscles  of  the  ball  of  the  thumb. 

On  July  24,  1882,  1  had  an  opiwrtunity  of  examining  the 
baud,  and  found  it  in  the  following  condition: — Hcrt  neither 
painful  nor  tender.  Hand  well  nourisJied  and  plump,  not  at  all 
atrophied.  Fingers  straight ;  can  bend  them  well,  but  does  not 
make  a  very  good  fist.  Movements  of  thumb  quite  normal.  Sensa- 
tion perfect.  No  trophic  clianges.  Suffers  slight  pain  in  the  hand 
in  cold  weather.  Her  mother  says  that  feeling  did  not  begin  to 
retm-n  till  a  year  after  the  child  left  the  hospital,  but  that  since 
then  motion  and  sensation  have  steadily  improved. 

R.  AV.,  aged  forty-four,  w-as  admitted  into  St.  Bartholomew's 
Hospital  on  July  6,  18S3,  on  account  of  a  wound  on  the  inner 
side  o£  the  upixr  anu,  which  divided  the  biceps  and  a  part  of  the 
median  nerve.  As  the  divided  portions  of  the  nerve  tended  to 
separate  from  each  other,  catgut  sutures  were  inserted  and  the  ends 
drawn  together;  the  muscle  was  treated  in  a  similar  manner. 

On  the  nth  I  found  the  wound  suppurating,  and  the  patient 
complaining  of  a  sensation  of  numbness  in  all  his  fingera.  Tlie 
sensory  condition  was  as  follows: — Tiiiimb:  Tactile  sensation 
impaired  over  the  distal  phalanx,  both  front  and  back  ;  also  sensa- 
tions of  pain  and  tcmperntmv;  no  place,  however,  is  quito 
aiiroslhetic.  I'roximal  phalanx  normal.  Indextiuger:  Ko  sensa- 
tion of  touch,  pain,  or  teuiperntiire  over  the  whole  palmar  surface, 
or  the  dorsal  surface  of  the  last  phalanx  and  half  the  second. 
Middle  linger:  No  sensation  of  touch  or  temperature,  but  firm 
pri'saure  with  a  pin  nt  the  lip  causes  pain,  the  seat  of  which  he 
cannot  localize;  this  stalement  refers  to  the  palmar  surface,  the 
back  of  the  finger  being  in  n  similar  condilion  to.that  of  the  index. 
The  fiiiirth  and  fiflh  fingers  are  nonnni,  as  are  also  the  entire  palm 
and  back  of  Ihe  liiiiid.  The  movements  of  all  the  fingers  are  iinim- 
paired,  but  the  power  to  oppose  the  thumb  is  very  deficient. 
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On  July  I  Sth  erj-sipelas  of  the 


luperv-fnfd ;  tlii-n'  waa  no 
improvement,  in  the  nen-ous  symptoms ;  no  trophic  disturbances, 
The  erysipelas  lasted  Bome  time,  and  no  improvement  was  present 
until  August  19th.  at  which  time  he  waa  able  to  distinguish  two 
points  of  a  pair  of  compasses  a  quarter  of  an  inch  apart  on  the 
dorsal  surface  of  the  second  plialanges,  and  could  localize  the  touch 
£if  a  pencil  except  at  tlie  tips  of  the  fingers  on  the  palmar  surface. 
At  the  time  I  made  this  note  I  had  not  seen  the  patient  for  ten 
days,  so  am  unable  to  fix  the  exact  date  at  which  sensation  com- 
jnenced  to  return. 

A  few  days  later  the  patient  loft  the  hospital,  and  did  not  show 
himself  again  till  October  27th,  when  he  exhibited  the  following 
condition  :  Forearm  slightly  wasted,  and  feels  firm  and  hard ;  the 
range  of  supination  is  limited,  apparently  by  the  contraction  of  the 
pronator  radii  teres;  movements  of  fingers  good;  ball  of  thumb 
much  wasted.  He  has  now  no  power  of  opposition,  the  move- 
ments of  the  thumb  having  deteriorated  since  he  was  last  seen. 
Trophic :  No  other  trophic  disturbances,  but  the  fingers  are  cold 
and  blue.  Sensation — Thumb  :  Tactile,  thermic,  and  pain  sensa- 
tions all  present,  and  but  little,  if  at  all,  impaired.  Index:  Can 
localize  well  all  over,  but  sensation  is  impaired  at  the  tip  ;  sensa- 
tion of  temperature  good.  Middle  :  In  much  the  samr  condition 
ta  index,  but  the  akin  over  the  third  phalanx  is  more  anaesthetic. 
He  waa  now  ordered  to  be  galvanized  twice  a  week,  and  to  employ 
friction  to  the  whole  foreann  and  hand,  with  a  mixture  of  e([nal 
parts  of  lin.  saponia  and  lin.  camph.,  also  to  use  the  forearm  as 
much  as  possible,  and  to  keep  it  warm. 

Dec.  Sth. — Further  improvement  in  both  motion  and  sensation. 
Has  returned  to  bis  work  as  a  lamp-cleaner  on  the  railway. 

Aug.  9th,  1883. — Sensation  quite  perfect,  except  at  the  tips 
of  the  index  and  middle  fingers.  Even  here  it  is  scarcely  at 
all  impaired,  merely  amounting  to  a  slight  loss  of  acuteness. 
Still  some  wasting  of  thnmb  mnacles,  but  he  has  fair  voluntaiy 
power  in,  tliem.  No  re-action  to  electricity.  Nails,  skin,  &c,, 
normal. 

March  26th,  1884. — Sensation  perfect.  Muscles  quite  regene- 
rated, being  as  large  and  strong  as  those  of  the  other  hand.  All 
the  muscles  supplied  by  the  median  re-act  to  faradism,  though  as 
yet  only  feebly. 

In  the  foregoing  case  it  will  be  seen  that  although  only  part  of 
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the  nerve  was  dividetl  and  {^od  apjxisitioii  maintained,  yet  a  year 
and  nine  moutliB  elapsed  before  function  was  completely  restoredr 
and  thei-e  can  be  little  doubt  that  this  delay  must  be  attributed  to 
the  erj-aipelas,  whicli  prevented  lu'alinf,'  by  first  intention.  I  may 
also  take  the  present  opportunity  of  expressing  my  very  firm 
opinion  that  tho  commonly  accepted  doctrine  that  partial  section 
or  wound  of  a  nen-e-trunk  is  nioi-e  dangerous,  and  more  likely  to 
lead  to  complications  than  complete  section,  is  f{uite  erroneous,  I 
have  no  doubt  at  all  that,  on  the  other  hand,  the  amount  of  trouble 
is  directly  proportionate  to  the  amount  of  nerv^e-fibres  divided, 
and  have  arrived  at  this  conclusion  after  a  clinical  experience  of 
many  cases,  both  of  partial  and  complete  section. 

The  influence  that  the  amount  of  uer\-6  removed  exercises  on 
the  length  of  time  recjuisite  for  repair  is  well  instanced  by  experi- 
ments on  animals  i-ecorded  by  L^tievant.  '•  After  a  simple  section, 
the  reunion  of  the  ends  by  a  cicatrix  and  the  re-establisliment  of 
the  functions  requires  three  or  four  mouths,  and  this  ought  to  be 
considered  a  gootl  result.  After  resection  of  a  centimetre,  the  same 
time  is  necessary.  If  more  than  a  centimetre,  five,  six,  twelve 
months,  or  more.  After  resection  of  more  than  three  centimetres, 
the  ends  are  only  united  by  fibrous  tissue,  if  at  all." 

Considering  the  favourable  results  obtained  by  GlUck  by  suture 
of  the  two  ends  after  resection  of  a  ]Kirtion  of  nerve  and  the  rapid 
repair  in  one  of  the  cases  I  have  related  above,  it  is  most  probable 
that  it  is  the  distance  of  the  divided  ends  from  each  other  rather 
than  tlie  actual  loss  of  nerve  that  influences  the  time  required  for 
reunion. 

That  the  cut  ends  of  a  divided  ner\'e  can  unite,  even  after  exci- 
sion of  a  considerable  portion,  is  sufficiently  proved  by  the  case  I 
have  already  described.  That  partial  reunion  may  occur  when  the 
ends  are  widely  separated  has  been  shown  by  Jlitchell.  Three 
such  cases  are  recorded  by  this  author  and  Bertolet  in  the  American 
Jbumoi  of  Mcdieal  Sdciicc  for  i S76.  In  the  first,  both  the  musculo- 
spiral  and  median  nerves  united  after  excision  of  about  an  inch 
of  each.  In  the  second,  after  removal  of  an  inch  of  one  of  the 
digital  nerves,  complete  union  was  found  in  eighteen  months. 
In  the  third,  the  radial  nerve  was  repaired  within  ten  months  of 
excision  of  two  inches  of  its  trunk. 

But  although  the  preceding  cases  may  fairly  be  adduced  in 
evidence  of  the  contention  that  it  is  possible  for  union  of  nerve 
to  occur   after  resection  of  portions   of  nerve-trunks,   it   would 
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be  the  gravest  error  to  draw  from  such  cases  the  coiicliiaion 
that  reunion  occurs  bs  a  rule.  And  it  is  to  be  noticed  that  eveu 
in  the  instances  above  quoted  the  restoration  of  function  was 
most  imperfect.  In  very  many  cases,  eveu  of  simple  section,  which 
are  not  treated,  no  nnion  occurs  in  man — in  far  more,  I  think, 
than  is  generally  believed  ;  and  1  cannot  agree  with  Mitchell  that 
"  the  capacity  of  nerves  to  re-make  their  lost  parts  is  almost  invin- 
cible." "  The  records  of  snrgery  tell  a  very  different  tale,  and  one 
which  is,  unfortunately,  much  more  unfavourable  for  the  sufferers 
from  nerve  injur}-.  The  conclusinn  that  repair  of  nerves  is  inevi- 
table has  been  drawn  from  a  return  of  pain  in  cases  of  neuralgia 
which  have  been  treated  with  temporary  success  by  the  operation 
of  neurotomy  or  neurectomy.  Such  concluaiona  are  not  warranted. 
Pain  may  return,  and  so  may  sensation,  independently  of  nerve 
regeneration.  The  real  truth  is  to  be  found  in  a  study  of  cases  of 
accidental  nerve  section  which  have  not  been  treated,  and  in  such, 
even  where  no  bulk  of  ner\"«  has  been  excised,  my  own  experience 
and  that  of  many  other  surgeons  is  entirely  opposed  to  the  conclu- 
sion that  nerves  whose  ends  ave  separated  show  any  irresistible 
tendency  to  unite.  If  they  unite  at  all,  they  do  so  in  a  most 
imperfect  manner,  and  frequently  there  Lt  no  sign  of  repair. 
Although,  as  I  have  already  said,  the  lower  end  of  the  nerve  under- 
goes regeneration  even  though  separated  from  the  proximal  portion, 
it  seems  probable  that,  after  nnioii  by  first  intention  has  failed,  the 
bringing  together  of  the  divided  ends  materially  hastens  the  rt'ge- 
nerative  processes.  For,  as  will  subsequently  be  shown,  a  suturing 
together  of  nerve  ends,  which  have  been  separated  four,  five,  or  six 
months,  is  sometimes  followed  by  a  very  immediate  and  rapid 
return  of  function  ;  in  other  cases,  however,  the  process  is  slower, 
and  in  some  it  fails.  In  the  cases  which  succeed  it  is  evident  that 
the  otherwise  very  tardy  process  of  regeneration  is  considerably  acce- 
lerated by  a  union  of  the  nerve  with  its  centres  of  nutrition  ;  and 
this,  indeed,  is  rather  wliat  might  be  expected.  Some  Continental 
Burgeons  and  physiologists  have  been  unable  to  reconcile  the  plain 
facts  taught  by  the  results  of  secondary  nen'e  suture  with  their 
theories  as  to  how  the  injured  nerves  ought  to  behave.  They 
argue  that  because  in  a  given  case  of  secondary  suture  no  ncn'e- 
fibres  or  axis  cylinders  can  be  found  in  the  distal  end  at  the  time 
of  operation,  therefore  any  return  of  sensation  which  immediately 
or  in  the  course  of  a  few  days  follows  operation  and  suture  cannot 
•  rram,  vol.  L 
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be  due  to  a  re-establishment  of  the  continuity  of  the  injured  trunk. 
Such  objections  as  these  will  have  no  weight  with  any  one  who  is 
not  hopelessly  wedded  to  theory,  for  the  facts  in  many  of  the  cases 
which  I  shall  mention  in  speaking  of  **  treatment "  are  too  plain 
to  need  any  further  advocacy  on  my  part,  and  to  them  I  would 
refer  for  confirmation  of  the  statement  that  suture  of  nerves  after 
many  months  separation  may,  and  frequently  does,  result  in  a 
rapid  restoration  of  function  through  a  restoration  of  continuity 
of  the  divided  axis  cylinders. 
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CHAPTER  V. 

TROPHIC  CHAirOES  CAUSED  BY  NERVE  INJTJHY. 

I>'  addition  to  the  partial  or  entire  loss  of  si'nsation  and  motion 
in  th*  parts  aupplii^  by  the  divided  nerve,  tlio  various  tissnes  tire 
liable  to  undergo  changes  which  are  chiefly  of  a  degenerative 
nature,  though  sometimes  combined  with  inflammatory  condilioos. 
The  extent  to  which  these  changes  are  dependent  on  a  want  of 
nerve-force  will  bo  left  for  future  consideration,  and  for  the  present 
it  will  be  sufficient  to  study  the  morbid  processes  themselves.  The 
first  anthors  to  draw  attention  to  the  altered  nutrition  of  tht' 
parts  supplied  by  u  divided  nerve  wt-re  Hilton,  in  his  Lectures 
on  Jteiii  and  Fain  (p.  199),  and  Paget,  in  the  Afrt/urd  Times  ttiul 
Gazette  for  March  1864 ;  but  since  then  they  have  widely  occupied 
the  interest  of  surgeons,  and  it  would  be  impossible  to  allude 
here  to  all  the  writers  on  this  subject,  amongst  whom  the  names 
of  Charcot,  Weir  Mitchell,  and  Hutchinson  occupy  the  foremost 
places. 

It  mnst  first  of  all  be  premised  that  many  of  the  changes  to  be 
described,  and  which  will  be  known  once  for  all  as  '-trophic 
changes,"  are  not  by  any  means  the  invariable  Be<piel  of  nerve 
section,  but  rather  that,  instead  of  such  conditions  being  the  rule, 
they  are  the  exception. 

The  Skin. — The  condition  of  the  skin  most  characteristic  of 

Herve  lesion   is  a  smooth  shiny-red  appearance,  generally  knowu 

by  the  name  of  "  glossy  skin."     The  descri]ition  of  Paget  in  the 

Medical  Tivun  ixiul   Gnzdlr,  already  alluded  to,  yet  remains  the 

most  graphic.     He  says:  "  In  well-marked  cases,  the  fingers  which 

tre  affected  (for  this  appearance  may  be  confinetl  to  one  or  two  of 

ftcm)   are    usually   tapering,    smooth,   hairless,   almost    void    of 

Vrinklea,  glossy,  pink  or  ruddy,  or  blotched  as  if  with  permanent 

blains.     Tliey  are  commonly  also  verj'  painful,  especially  on 

on,  and  pain  often  extends  from  them  up  the  arm.     In  most 

he  cases  this  condition  of  the  fingers  is  attended  with  yery 
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diatinet  iiouralgia,  both  in  them  anil  in  tlie  whole  ami,  and  its 
relation  to  disturbances  of  the  nervons  condition  of  the  part  is, 
moreover,  indicated  by  its  occasional  occurrence  in  cases  whiTO 
neuralgia  continues  after  an  attack  of  shingles  affecting  the  ami. 
In  two  such  cases  I  Iiave  seen  this  same  condition  of  the  fingers 
well-marked,  and  only  verj'  slowly  subsiding,  and  seeming  un- 
affected by  the  ordinaiy  treatment  of  neuralgia." 

Weir  Mitchell,*  while  agreeing  with  Paget's  description,  also 
remarks  that  the  epithelium  is  partially  lost,  and  that  tlie  cutis  is 
exposed  in  places,  while  the  subcuticular  tissues  are  wasted. 
The  same  author  notes  that,  "  where  a  single  nerve,  as  the  ulnar, 
had  been  attacked,  the  described  state  of  the  skin  was  seen  only  in 
ita  ultimate  distribution ;  but  in  other  instances  of  more  extensive 
nerve  injury  the  central  palm  suffered,  or  a  single  finger,  or  the 
puljis  of  all  of  them,  In  others,  the  palm  or  fingers  were  dotted 
with  islets  of  thin,  red  and  glossy  skin.  The  dorsum  of  the  liand, 
as  a  rule,  was  in  tliat  member  the  part  least  subject  to  the  altera- 
tion, while  the  dorsum  of  the  foot  was  in  that  region  tJie  jiart 

most  liable  to  suffer 

"  The  state  of  the  skin  to  which  I  refer  is  never  present  without 
bnming  pain,  and  commonly  the  earlier  presence  of  this  form  of 
neuralgia  enables  us  to  predict  the  coming  of  the  skin  disease.  In 
no  case  did  it  become  visible  short,  of  two  weeks,  but  usually  ifc 
preceded  the  healing  of  the  wound,  and  not  rarely  was  to  be  traced 
to  an  outbreak  of  infiamraation  involving  the  wound.  The  duration 
of  the  malady  varied  from  a  few  weeks  to  years,  but  in  all  the  cases 
I  have  been  able  to  follow  it  has  either  been  cured  or  gradually 
disappeared." 

^e  foregoing  descriptions  mainly  agree  with  my  own  obsen^a- 
tions.  Mitchell's  statement,  however,  that  this  glossy  skin  is 
"  never  present  without  bnming  pam,"  admits,  I  think,  of  some 
doubt,  and  I  question  if  the  same  condition  is  not  sometimes  per- 
niaiieiit,  despite  his  opinion  to  the  contrary.  Both  of  these  points 
«>■''  illustrated  by  the  following  case  :— 

W-  H.,  aged  forty-two,  divided  his  median  nerve  two  inches  above 
t'l'P  wrist,  in  August  1870.  On  July  19.  1882,  I  found  the  skin 
over  the  back  and  front  of  the  two  last  phalanges  of  the  index  and 
Qiitldle  finders  red,  glared,  and  tightly  stretched,  so  that  it  could  not 
'^'  pinched  up  in  the  least ;  there  was  no  appearance  of  any  papillse 
-  Op.cU..v-  >S7- 
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or  of  hair ;  the  fingers  as  a  whole  were  vei^-  thin  and  tapering.  He 
had  no  pain  of  any  kind,  except  in  very  cold  weather,  when  he 
said  the  affected  parts  caused  a  tingling  sensation  of  pins  and 
needles.  In  this  man,  then,  the  glossy  skin  had  existed  twelve 
years,  and  as  the  patient  assured  me  it  showed  no  sign  of  improve- 
ment, we  may  fairly  conclude  that  ihe  condition  was  likely  to 
remain  permanent. 

Id  anot-her  case  of  an  old  man  who  had  divided  his  ulnar  nen'e, 
t«i  years  previously,  the  skin  over  the  little  finger  and  part  of  the 
Dinar  side  of  the  palm  remained  glossy,  yet  without  pain,  except, 
aa  in  the  previona  case,  in  cold  weather. 

In  addition  to  the  glossy  condition  jnst  described,  the  skiu  is 
liable  to  various  forms  of  eruptions,  which  may  or  may  not  occur 
coinddently  with  the  above  affection.  Of  these,  undoubtedly  the 
noBt  common  form  is  a  vesicular  rash,  sometimes  presenting  an 
appearance  verj'  similar  to  herpes,  but  frequently  occuiTing  as  large 
bnllse,  such  as  are  seen  in  cases  of  pemphigus.  As  in  the  case  of 
gloa^  akin,  it  ia  chiefly  the  parts  at  the  extreme  periphery  of  the 
nerve  which  are  affected,  and  these  in  a  most  irregular  manner; 
for  instance,  after  division  of  the  median  nen'e  it  is  common  to 
find  any  one  of  the  three  digits  supplied  by  it  the  seat  of  a  bulla, 
white  the  others  are  healthy.  The  earliest  date  after  nerve  section 
at  which  I  have  found  the  apjjearance  of  vesicles  i-ecorded  is  the 
second  day;  the  case  is  detailed  by  Mr.  I'Auson,  in  the  Mctfiral 
Times  and  GazvUf  for  December  30.  187 1.  Slitchell  saw  the 
thumb  rapidly  covered  on  the  fourth  day  by  a  large  bulla,  and 
"looking  as  if  blistered,"  These  eruptions  are  very  common  for 
some  months  after  the  primary  lesion,  but  in  cases  wliere  the 
section  has  occurred  some  years  previously  I  have  not  found  them, 
neither  do  I  find  mention  of  them  by  other  writers  under  similar 
circumstances. 

In  addition  to  the  vesicular  eruptions,  Mitchell  describes  an 
ecaematous  condition  of  the  skin  which  he  thinks  is  more  fre- 
quently found  than  true  hfrjies,  and,  indeed,  it  often  becomes 
difficult  to  give  a  name  to  a  rash  which  is  not  quite  like  any 
.  occurs  under  other  circumstances. 

some  cases  the  inflammation  of  the  skin  is  more  intense  and 
Its  in  the  production  t}f  abscesses  or  ulcers.  The  former, 
b  have  been  particularly  described  by  Hutchinson  under  the 
!  of  ■'  subcuticular  whitlow,"  are  most  conmion,  as  their  name 
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implies,  at  the  tips  of  the  fingers ;  the  pus  in  them  is  only  covered 
by  the  upper  layers  of  the  skin,  and  the  nail  is  sometimes  de- 
stroyed ;  the  course  of  tho  whole  inflammation  ia,  however,  pain- 
less. The  ulcers  which  are  found  at  the  tips  of  the  fingers  are 
frequently  the  rcault  of  a  subcuticular  whitlow,  which  has  burst, 
and  thus  exposed  the  delicate  papilhe,  which,  being  free  from  all 
tactile  sense,  are  constantly  liable  to  irritation  by  surrounding 
objects. 

The  ulcers  thna  formed  sometimes  proceed  to  the  destniction  of 
n  considerable  amount  of  tissue,  and  I  have  seeu  one  case  in  which 
nearly  the  entire  tip  of  the  index  finger  and  part  of  the  middle 
were  eroded  in  this  manner  within  five  months  of  the  accident. 

It  must,  however,  be  borne  in  mind  that  many  of  the  ulcers 
which  follow  nen'e  section  owe  their  primary  origin  to  some  trau- 
matism, and  more  especially  to  the  effect  of  heat  or  cold  acting 
on  an  anaasthetic  jMirt.  In  one  case  tliat  came  under  my  notice, 
the  man  had  burnt  the  end  of  liia  finger  with  a  lighted  pipe  ;  in 
another,  by  carrying  very  hot  plates ;  in  a  third,  by  touching  one 
of  the  bars  of  a  fireplace ;  and  such  instances  could  be  indefinitely 
multiplied. 

In  many  patients,  as  pointed  out  by  various  authors,  the  ulcers 
heal  with  great  readiness,  but  such  is  not  always  the  case,  more 
especially,  I  am  inclined  to  think,  where  no  traumatic  origin  was 
present  aa  an  exciting  cause.  In  the  case  above-mentioned  of 
destruction  of  the  tip  of  the  index,  the  iilcer  after  healing  again 
broke  down,  whilst  the  hand  was  completely  protected  from  injury  ; 
and  in  another  the  ulceration  waa  still  present  and  slow  to  heal 
ten  months  after  the  division  of  the  nerve. 

In  a  few  rare  cases  a  ivhole  finger,  or  fingers,  may  become  com- 
pletely gangrenous.  Hilton  describes  such  a  case,  in  his  work  on 
Jkst  and  Pain,  in  which  the  two  last  phalanges  of  the  fifth  and 
the  tip  of  the  fourth  finger  were  completely  separated  by  a  line  of 
demarcation.  The  cause  of  this  waa  an  exostosis  pressing  on  the 
ulnar  nerve  in  the  subclavian  triangle,  and  also  causing  occlusion 
of  the  subclavian  artery.  There  can  be  no  doubt  that  this  piug- 
ging  of  the  vessel  would  act  as  a  predisposing  cause,  but,  as  Hilton 
justly  points  out,  the  whole  of  the  hand  was  subjected  to  the  same 
influence,  though  only  those  fingers  supplied  by  the  ulnar  nerve 
suffered. 

A  less  equivocal  case  ia  that  recorded  by  Mr.  I'Anson,  already 
alluded  to.     Here  the  median  nerve  waa  divided  at  the  wrist,  in  a 
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man  aged  twenty-fonr,  on  June  8.  Two  days  later,  veaiclea  and 
black  patches  appeared  on  the  fingers,  but  improvfd  under  gal- 
vanism. On  August  II,  bullie  again  appeared,  and  Wi're  followed 
by  gangrene  of  the  whole  ind-'X  finger. 

OtkUgreae  following  Injury  of  the  Ulnar  Nerve. — 
In  the  following  case  ^aiign-ne  uf  a  part  uf  llie  hand  followed 
on  division  of  the  ulnar  nerve.* 

On  November  29,  1881,  W.  P.,  aged  forty-seven,  received  n 
severe  lacerated  wound  from  a  circular  saw  on  the  inner  side  of 
the  forearm,  dividing,  together  with  other  atructuivs,  the  ulnar 
artery  and  nerve.  The  artery  was  tied,  and  the  wound  was  dressed 
with  carbolized  oil.  The  wound  lieah'd  by  December  24,  The 
patient  was  then  discharged  as  cured,  but  returned  on  Jauuary  6, 
1882,  with  gangrene  of  Ihe  ulnar  aide  of  the  hand,  extending  into 
the  little  finger.  TJie  whole  hand  was  aileniatous.  Finally  a 
elongh,  about  "  half  an  inch  deep,"  came  away,  and  the  gnngreni' 
ceased  to  extend. 

The  nails  and  hair,  as  might  be  expected,  share  in  the  changes 
affecting  the  skin.  While  speaking  of  sulMJuticular  whitlow,  I 
have  mentioned  that  the  nail  of  the  affected  finger  Bonietimea 
periahee,  but  the  nails  occasionally  undergo  other  changes  in  shape 
and  texture  of  a  kind  peculiar  to  nervous  lesions. 

Judging  from  a  considerable  number  of  cases  of  such  injuries 
thathave  come  nnder  my  own  notice,  I  sliould  be  inclined  to  con- 
sider characteristic  changes  iu  the  nails  as  not  very  rare,  althongii 
this  opinion  is  not  supported  by  the  almost  complete  absence  of 
any  mention  of  such  diseased  nails  by  other  authors.  Thus,  of 
seven  cases  recorded  by  Hutchinson  of  divided  nen'es,  in  only  one 
were  the  nails  found  to  be  "stumpy,  bi-oken,  and  uneven  on  the 
surface,"  while  other  English  surgeons  have  passed  over  the 
qneetion  in  silence. 

Mitchell,  Morehouse  and  Keen,  however,  in  some  patients 
noticed  very  considerable  lesions.  They  say  :  '"  The  alteration  in  tin- 
nail  consists  of  a  cur\'e  in  its  long  axis,  an  extreme  lateral  arching, 
and  sometimes  a  thickening  of  the  cutis  beneath  ita  extremity.  In 
other  cases  a  change  takes  place  which  is  quite  peculiar,  and  which 
to  UB,  at  least,  was  new.  The  skin  at  that  end  of  the  nail  next  to 
tlie  third  finger-joint  becomes  retracted,  leaving  the  sensitive 
•  Hoot,  ,V.l'.  3Ud.  Ileconl,  1882,  p.  560. 
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iimtrix  partly  cxpoeed.  At  tlie  same  time  the  upper  line  o£  union 
of  skin  Rud  nftil  retreats  into,  or  under,  the  latter  part,  and  in 
placf  of  n  smooth  edf^e  ia  seen  through  the  nail  as  a  ragged  and 
notched  boitSer.  The  patient  who  presentwJ  these  changes  in  the 
most  striking  form  had  also  lateral  arching  of  the  nail,  but  no 
longitudinal  curving.  It  wna  a  case  of  most  terrible  suffering 
from  a  combination  of  burning  pain  in  the  hand  and  neuralgic 
pBin  in  the  foreonn. 

"  No  deformity  of  nails  in  tubercle  at  all  approaches  that  which 
nerve-wounds  oct-asion,  ludewl,  we  think  it  would  be  possible  for 
tini*  familiar  with  these  cases  to  diagnose  the  existence  of  a  nerve 
Ifaion  from  thf  form  of  these  protuberant  and  oddly  cuned  nails. 

"  When  the  nails  of  the  toes  have  been  attacked,  and  they  are 
verj-  rnrt'ly  s**,  the  cuning  is  leas  marked,  but  a  distressing 
iilci'ration  is  apt  to  occur  at  their  angles,  and  to  break  out  again 
Bud  again,  despite  of  everj-  care  and  attention. 

"  111  luany  cnses  of  nerve-wounds,  where  there  is  only  ordinary 
nounilgia,  and  not  glossy  skin  and  causalgia,  I  have  seen  the  nails 
clubbed  io  some  places,  and  in  others  dr;-,  scaly,  cracked,  and 
frmgito;  occasionally  they  aiv  very  thin,  so  as  to  be  tender — 
at)\>phi«d.  in  fact  ....  even  ct^mplete  nen-e  section  does  not  pre- 
vent lest  uaiU  from  being  re-fimned." 

In  ihv  abi^ve  graphic  description,  however,  the  authors  do  not 
iiH'ntioii  in  what  pr»>jxirtii>n  of  cases  they  observed  such  lesions,  or 
whether  thoy  ticcurrwl,  as  a  rule,  in  recent  di%-isions  or  in  those  of 
later  date. 

It  has  appeanxl  to  mo  that  after  uerre  sectton  there  may  be 
simply  a  diminnitoiiof  the  rspii^ty  of  gn^ttth  t.^  the  nail,  combined 
with  a  Munttxl  and  libivws  appearance' ;  or  else  that  chaagvs  of  a 
iihm-  S}vctw1   natuiv,   sod   as    those   described   above,   may  be 

IH  ^leYYH  c*ws  *>f  *Jii  iujary  whidi  I  examined  o.^nsecotiveh', 
i»  iiuly  ttte  wa$  theiv  any  slanted  and  fibi\>o$  appearance  of  the 
nails:  iKin<'t>f  the^iher  ten  {<hi tents  exhibited  any  morbid  changes 
wkate\-vr.  at^l  fiv  the  nto«t  y»n  expressed  their  •.^puii'.tts  that  the 
natU  t\f  the  «'Ue  hand  givw  as  ntjitdiy  af  ilid  tbi«<*  i>f  the  i«her. 
In  t<«n  vx-mwx-uiive  ca»e«  <<i  n»\>*v  recent  nenrv  wctkv.  within  a 
v>-«r  l,^f  the  acir*d«'«it,  eijiht  pntieots  showvU  ni^  dunse  in  the  itails ; 
b«l  in  tfce  iwvi  other;  the  latter  pewt-cted  a  rery  nmt^  and 
<4anKlefv(k'  af«peAr«iKV.  in  many  nKfvvis  pKv«ti£s^  the  desn^ 
(»'«  hv  MavW*:. 


FIG.  13. 


A  hanil  five  montlis  after  divLaoD  of  iL^  mediun  nert-e.     T]:<> 
i*ib  ol  all  the  fingeis  and  of  the  thumb  are  extxsmveW  cur\-t(l. 
Jidged. 
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The  firet  patient  was  a  boy,  aged  fourteen,  who  had  sustained  a 
division  of  the  median  and  uhiar  nerves  nearly  a  year  previously. 
The  nails  of  all  the  fingers  were  short,  stumpy,  and  broken,  fxces- 
sively  arched  both  longitudinally  and  transversely,  with  transverse 
fnnx>ws  and  ridgea  running  across  them,  the  latter  being  marked 
with  a  delicate  longitudinal  striatiou,  giving  them  a  "toothed" 
appearance.  The  nails  were  thick  and  not  tender,  and  the  sur- 
rounding skin  was  not  retracted  from  their  bases.  'Ilie  patient 
said  that  they  had  been  in  this  couditioii  ever  since  a  few  weeks 
after  the  accident;  he  thought  they  grew  as  rapidly  as  those  on 
the  opposite  hand. 

The  second  patieut  was  a  lad,  aged  seventeen,  who  had  divided 
the  median  nerve  five  months  previously,  and  in  whom  ]>ftrtial 
union  had  resnlti'd  and  was  still  progi-esaing.  The  nails  of  nil  the 
fingers  and  of  the  thumb  presented  conditions  very  similar  to  those 
just  dewribed,  except  that  they  were  very  long,  a  condition  com- 
bined with  their  esrtreme  curvature,  which  gave  them  a  talon-like 
appearance.  In  this  respect  the  tliunib-nail  differed  from  its 
fellows,  being  short  and  ouly  half-grown  ;  tliia  was  accounted  for 
by  the  fact  that  the  nail  had  been  painlessly  shed  from  this 
digit  a  month  previously.  The  patient  was  certain  that  all  the 
nails  grew  rapidly,  and  their  api^earauce  certainly  warranted  the 
statement. 

These  cases  support  the  belief  that  trophic  changes  in  t!ie  nails 
appear  soon  after  the  nerve  injury,  as  might  be  expected  from  the 
time  at  which  similar  lesions  ai'e  found  iu  other  parts.  In  addition 
to  the  curvature,  the  most  characteristic  appearance  was  found  in 
the  peculiar  striated  or  toothed  condition  of  the  transverse  ridges, 
which  was  quite  different  to  anything  I  had  ever  seen,  and  which 
is  well  shown  in  the  accompanying  drawings.  In  the  last  patient, 
perhaps  the  most  sui-prisiug  fact  was  that,  although  it  was  quite 
certain  that  only  the  median  nen"e  had  been  divided,  yet  the 
nails  on  the  fourth  and  fifth  fingers  were  quite  as  much  affected 
as  those  of  other  digits.  Tliis  peculiarity  I  have  since  seen  in 
other  cases. 

In  a  few  instances  I  have  found  tli<'  nails  exceedingly  smooth, 
shiny,  and  vitreous. 

Changes  in  the  hair  growing  in  jiarts  deprived  of  their  nerve- 
supply  have  appeared  to  me  to  be  ver}'  common. 

In  most  of  the  cases  I  have  examined,  the  hair,  when  any  Las 
been  present,  has  appeared  short,  stumpy,  and  brittle.     In  some 
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patients  it,  was  altogether  absent,  and  Paget  and  Weir  Mitchell  have 
observed  that  this  is  es^jecially  the  case  in  patieuta  with  glossy 
skin.  In  one  case  I  have  been  enabled  to  examine  a  portion  of 
snch  skin  microscopically.  I  found  the  cutis  much  diminished  in 
thickness,  and  the  epidermis  smoothly  stretched  over  it  with  an 
almost  complete  absence  of  papillfe,  such  as  may  bo  seen  in  scar 
tissue.  Such  of  the  hair  follicles  as  remained  were  shrunki'n  and 
ill-developed,  and  the  sebaceous  and  sweat  glands  were  in  a  similar 
condition. 

In  some  rare  exceptions  the  growth  of  hair  after  nerve-woimd^ 
has  been  very  excessive.  Mitchell  quotes  several  examples,  but 
does  not  appear  to  have  seen  cases  himself,  and  none  have  come 
under  my  own  notice. 

Hamilton,  however,*  records  a  case  in  which  a  nerve  appears  to 
have  been  wounded  in  the  operation  of  venesection,  and  in  wliicli 
symptoms  of  chronic  neuritis  ensued,  the  arm  being  subsequently 
covered  by  a  rich  growth  of  hair ;  the  patient  was  a  young  lady. 

The  connective  tmitcs  deprived  of  their  nen'e-supply  usually 
undergo  atRiphy.  In  some  patients,  however,  there  ia  developed 
a  great  tendency  to  oedema,  a  condition  which  is  probably  due  to 
section  of  some  of  the  vaso-motor  nerves.  Mitchell  has  described, 
in  addition,  cases  where  hypertrophy  of  the  connective  tissues  was 
very  market!,  and  was  appan-ntly  the  result  of  chronic  tedema. 

The  MTFition  of  surnt  is  in  most  cases  more  or  less  affected. 
Ky  most  of  tlie  patients  I  have  seen,  in  whom  the  injury  was  of 
some  standing,  there  was  a  tolerable  certainty  expressed  that  the 
parts  depi'ived  of  their  nerve-supply  were  always  drj'.  I  examined 
some  of  them  on  veiy  luit  summer  days,  and  in  most  of  them  the 
parts  alfected  reuiiiined  dry,  while  the  rest  of  the  hand  was  moist. 
and  this  despite  euergelic  friction.  In  some  cases,  apparently 
tlniMi' iif  purliiil  division  complicated  by  neuritis,  the  secretion  of 
sweat  hiw  been  deacrilwd  as  excessive,  and  Mitchell  records  cases 
in  wiiii'li  il  WHS  very  acid  aiul  ruul-suielliug. 

CouNiilering  these  facts  by  the  light  of  recent  researches  in 
pliv»ioli.gv.  il  might  almost  be  siiid  that  such  conditions  would  be 
ouiv  juHt  whiil  we  might  eNiieet  fiiuu  nerve  section  or  irritation; 
bill  il  In  iuleresliiig  lo  note  that,  they  were  obsen'ed  before 
r.\|ierimeiit»  hud  jn'ovetl  the  dependence  of  the  secretion  on  nen-c- 
mipply, 

Till'  fi-MiH-ititiirc  ol'  I  lie  paralysed  iwrts  often  differs  consider- 
•  MJIh  J,>«rHnl  -if  Mnlltal  .S-.V..<y.  iSjO, 


\ 


nc.  u. 


A  band  sereu  ttoLitif  after  eection  oi  the  m^Km  DFire.  the 
luiLi  of  aU  the  fiti<^is  am!  cif  ibe  liiDlnb  arv  diviJed  bj'  trai:^:Tici::v 
riilgeii  wbicb  iM^innit^  tbc  poitKws  of  tbe  old  caik  fntia  tfae  Dewier 
jiortKins  nbifb  bave  gtriim  mikv'  tbe  arddeul-  Tbe  new  nails  are 
fil.rou-  iiiid  ridpd.     Tlio  «im  is  fuilv  rtcoiVed  on  [«^  134- 


FIG.  14. 


A  hand  seven  months  after  section  of  the  metKan  nerve.  Tlie 
nails  of  all  the  fingers  and  of  the  thumb  are  divided  by  trausvei.-e 
ridges  which  separate  the  poitions  of  the  old  nails  from  the  newer 
portions  w  hi<;h  have  grown  since  the  accident.  The  new  nails  are 
fibrous  and  lidged.     The  case  is  fully  recor(^ed  on  page  134. 
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ably  from  that  of  tho  opposite  Bidt)  of  the  body,  of  contiguous 
digits,  &c.  Immediately  after  section  of  a  nerve — e.g.,  the  median 
— the  distal  parts  become  suffused  with  blood,  and  appreciably 
hotter  to  the  touch.  Waller  and  Mitchell  have  both  shown  that  a 
similar  rise  of  temperature  follows  on  comjjresaing  the  ulnar  at 
the  elbow,  and  the  latter  observer  has  also  demonstrated  that  this 
elevation  does  not  occur  if  a  tourniquet  has  previously  been 
placed  on  the  brachial  artery,*  thus  showing  the  dependence  on 
the  vaso-motor  Bystem. 

This  increased  heat  is  well  instanced  in  the  two  following  cases : 

A  mao.  aged  tiiirty,  divided  his  ulnar  nerve  on  May  8,  1885,  and 
came  at  once  to  St.  Bartholomew's  Hospital,  where  the  cut  ends 
wer«  sotored  by  the  house-surgeon,  Mr.  Murray. 

Eigbt  bonn  after  the  accident  the  temperature,  taken  between 
the  tourth  and  fifth  fingers,  was  100°. 2;  between  the  first  and 
second,  gg". 


K».j  to    Between  4th  and  jtb    99°  F. 
90°.6 


Between  ist  and  snd 


98' F. 


58" 


Speaking  generally,  the  temperature  of  the  paralyai'd  fingers 
avenged  about  1°  higher  than  that  of  the  others,  andthia  variation 
remained  constant,  despite  alterations  in  the  general  body  tem- 
perature. 

In  the  next  case  a  woman,  aged  twenty-seven,  divided  her 
median  nerve  at  the  wrist. 

The  next  day  the  temperature  between  the  index  and  middle 
Gngers  was  99°,  whilst  that  between  the  ring  and  little  finger  was 
96' .6.  The  day  afterwards  the  temperature  between  the  index 
and  middle  finger  was  98°. 8,  that  between  the  ring  and  little 

finger,  g?*- 

The  following  case,  by  Kichelot.f  is  another  instance  of  the  rise 

•  Arehie.  of  Sci.  and  Prae.  McL.  New  York,  1873. 

t  AvS.  a  iUm.  lie  la  Soe.  de  Clin,  de  far!*,  18S3,  p.  4jS. 
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of  temperature  that  may  follow  on  separation  of  periplieral  parts 
from  the  neiroiis  centrL-s  : 


Fracture  of  Humerus,  followed  by  Neuroma  of 
Median  Nerve.— Resection  of  Nerve  followed  by  Eise 
of  Temperature  in  Hand. — A  man,  aged  twenty-six,  waa 
aiiiuitti'd  to  till'  Hospital  of  La  I'iti*;  on  Dfcember  30,  1882,  on 
account  of  sevi-re  pain  in  the  right  forearm.  His  history  was 
that  at  the  age  of  seven  years  he  had  sustained  a  compound 
fracture  of  the  lower  end  of  the  right  humerus,  that  the  arm  had 
always  been  in  a  weak  condition,  and  the  elbow  had  been  stiff. 

On  admission  there  was  found  to  be  ou  a  level  with  the  site  of 
fracture  a  small  oval  swelling,  the  size  of  an  almond,  situated 
apparently  on  the  median  nerve.  Pressure  on  this  swelling  caused 
pain  referred  to  the  thumb,  index  and  middle  Bngers.  In  these 
fingers  also  sensation  was  much  impaired.  The  muscles  of  the 
forearm  and  of  the  ball  of  the  thumb  were  much  wasted,  but  were 
not  completely  paralysed. 

The  temperature  of  the  hand  on  the  affected  eide  was  4°.  5 
H^aumur  below  that  on  ihe  opposite  side. 

On  January  15,  1883,  M.  Verne uil  removed  ihetumonr  by  opera- 
tion, completely  cutting  out  the  portion  of  median  nerve  from 
which  it  grew,  and  not  stitching  the  cut  ends,  but  leaving  them 
widely  separated.  The  tumour  itself  was  found  to  be  a  fibroma, 
separating  the  nerve-tubules,  and  by  its'  pressure  destroying  some 
of  the  nerve  bundles. 

After  the  operation  the  temperature  of  the  hnnd  on  the  side 
on  which  the  operation  had  been  performed— i.f.,  the  right — 
waa  34°  C,  of  the  left,  30°  C.  The  day  after,  temperature  of  right 
waa  35°  C;  of  left,  25° C.  Sensation  was  still  further  lost,  but  waa 
■nowhere  entirrit/  absent. 

The  further  history  of  the  patient  is  not  given. 

But  although  immediately  after  injury  and  for  a  varying  number 
of  days  there  is  an  increase  of  temjjerature  in  the  peripheral  partfl 
supplied  by  the  damaged  nerve,  yet  in  the  coui'se  of  a  few  weeks, 
more  or  less,  there  is  a  decided  fall  of  temperature,  so  that  in  by 
far  the  larger  number  of  old  nen-e-wounds  the  periplieral  parts 
are  cold  and  livid. 

The  amount  of  loss  of  heat  varies  much.  In  one  of  Hutchin- 
son's cases  it  was  as  much  as  16°  compared  with  the  finger  of 
the  opposite  side;  in  two  others   10°;  and,  indeed,  it  nuiy  vary 
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between  these  and  the  normal  temperature  in  a  manner  wliich 
admits  of  no  rule  being  fonnulated. 

In  a  case  brought  before  the  Pathological  Society"  tlie  gradual 
restoration  o£  heat,  coinciding,  apparently,  with  nerve  repair,  is 
well  instanced.  The  patient  was  a  boy,  aged  six  and  a  half  years, 
who  Buffered  division  of  his  ulnar  nerve  in  August  1861.  In 
October  of  the  same  year  the  temperature  of  the  fingers  supplied 
by  it  was  10°  Fah.  lower  than  tliat  of  the  others  which  derived 
their  supply  from  the  median  and  radial.  On  November  28  the 
difference  was  5*.  In  July  1862,  5°.  In  November  1865  there 
was  only  a  difference  of  half  a  degree,  and  the  muscles  liad 
resnmed  their  normal  bulk. 

Sometimes,  however,  instead  of  any  loss  being  discoverable, 
there  is  a  distinct  increase  of  heat ;  and  Mitchell  found  the 
temperature  raised  one  or  two  degrees  in  cases  of  "  causalgia." 
Tliese  cases  seem  comparable  with  those  of  increased  sweating. 

The  iiniseUs  in  connection  with  a  divided  nerve  undergo  a 
rapid  atrophy  and  degeneration,  of  a  character  which  is  com- 
pletely different  to  the  simple  decrease  in  size  which  follows 
merely  ujwn  disuse.  The  final  result  of  this  process  is  a  trans- 
formation of  the  muscles  info  a  mass  of  fibrous  tissue,  firm 
and  dense,  neither  contractile  nor  elastic,  and  sometimes  mingled 
with  a  little  fat,  For  some  time  after  the  nerve  lesion,  the  muscle 
feels  limp  and  flabby,  the  patient  can  exercise  no  control  over  it, 
and  the  tendon  into  which  it  Is  inserted  no  longer  stands  in  relief 
under  the  skin — the  muscle  has  in  fact  lost  tone.  This  condi- 
tion is  gradually  followed  by  wasting  in  bulk,  and  frequently  by 
shortening  of  the  ninacle  in  its  long  axis. 

Vulpian  describes  a  reduction  in  the  diameter  of  the  piimitive 
muscle  bundles,  with  granulo-fatty  changes,  and  complete  dis- 
appearance of  certain  fibres.  "  In  the  early  stage  of  alteration, 
the  primitive  fibres  appear  to  be  segmented,  the  muscular  sub- 
stance persisting  in  some  places  and  being  absent  in  others.  At 
the  same  time  we  observe  the  formation  of  a  more  or  less  con- 
siderable quantity  of  fat  vesicles  in  the  connective  tissue  which 
separates  the  secondary  bundles  of  fibres,  and  much  more  rarely 
between  the  primitive  fibres," 

Multiplication  of  the  nuclei  of  thi*  connective  tissue  of  the 
muscle  are  also  observed,  while  the  vessels  suffer  only  a  loss  of 
calibre,  without  other  changes, 

•  See  vol.  xvii,  ot  their  Tranmcllmi'. 
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The  fanidic  and  gaU-auic  excitability  of  the  moscles  is  eooa 
lost ;  but  at  present  I  ahal!  not  further  allude  to  the  changes  in 
the  electrical  reactions,  as  I  proiwse  to  treat  of  them  at  greater 
length  in  the  chapter  on  Symptoma  of  Nerve  Injuries. 

The  trophic  changes  in  the  joitits  and  bmtrs  next  claim 
attention. 

With  regard  to  the  joints,  the  description  by  Weir  Mitchell 
miist  again  be  ^Ven  the  foremost  place,  for  he  was  the  firet  to 
describe  the  condition  to  which  I  am  about  to  allude.*  He  states 
that  the  arthritic  leaions  may  appear  either  early  after  the  nerve 
lesion,  or  else  at  a  later  period,  when  the  more  immediate  sym])- 
toms  are  subsiding.  Under  the  latter  conditions,  "  we  may  then 
have  one  articulation — and  if  only  one,  a  large  one — involved ;  or 
perhaps  all  the  joints  of  a  finger,  or  every  joint  of  a  hand,  or  of 
the  entire  limb,  may  suffer.  The  swelling  is  never  very  great,  the 
redness  usually  slight,  and  tie  tenderness  on  touch  or  motion 
exquisite," 

"This  condition  of  things  remains  with  little  change  during 
weeks  or  months,  and  then  slowly  declines,  leaving  the  joints  stiff, 
enlarged,  and  somewhat  sensitive,  especially  as  to  movement. 
A  small  proportion  of  such  cases  find  ready  relief ;  but  in  many 
of  them  the  resultant  anchylosis  proves  utterly  unconquerable, 
80  that  it  is  vain  to  try  to  restore  mobility  by  manipulation  or 
splints." 

Such  is  Mitchell's  account,  and  I  make  no  doubt  that  cases 
such  as  he  has  described  have  been  seen  by  him,  yet  it  would  be 
qnite  a  mistake  to  consider  that  such  are  at  all  common.  It  has 
been  my  fortuue  to  observe  for  some  years  pa,st,  and  to  keep 
constantly  under  my  notice,  a  large  number  of  cases  of  nerve 
injury  of  veiy  various  kinds,  yet  in  none  of  them  have  I  seen  any 
joint  affection  so  extremely  acute  and  painful  as  those  described 
by  Mitchell. 

On  the  other  hand,  I  think  that  arthritic  lesions  of  a  less  severe 
and  more  chronic  kind  are  amongst  the  most  common  results  of 
ner\-e  injuiy.  I  have  seen  them  over  and  over  again,  and  for  mj 
own  part,  am  inclined  to  consider  them  as  aoi  almost  invariable 
sequel  of  nerve  lesion.  It  is  difficult  to  understand  how  they 
have  been  missed  by  other  observers ;  I  suppose  because  they 
have  not  been  looked  for. 

From  my  own  observations,  I  should  say  that  within  a  time 
*  Op.  ril.,  p.  169. 


I  anchyltK 

I  ThecasM 


PLATE  3. 

A  liuiiil,  ehuv\liig  ti'opliic  cljangeii  in  the 
anchyloseil  joints  iifter  injuiy  to  tlie  medioji  i 
The  case  is  recorded  un  page  53. 
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varying  from  one  to  six  weeks  after  injury  to  a  nen'e,  the  joints 
will  usually  be  found  somewhat  stiff.  The  finger-joints  have 
seemed  to  me  to  be  much  more  liable  to  be  affected  than  those  of 
the  wrist  and  elbow,  and  this  not  only  in  casea  of  injury  inflicted 
low  down  in  the  forearm,  but  also  where  the  wound  has  been  in 
the  upper  arm. 

Usually,  but  not  alwaj's,  this  stiffness  has  supon-ened  without 
causing  the  patient  any  pain,  and,  from  the  fact  that  the  affected 
parts  are  often  both  aiuesthetic  and  partially  paralysed,  the 
stiffening  of  the  articulation  not  infrequently  escapes  the  notice  of 
the  patient  himself.  In  other  cases,  I  have  seen  the  joints 
swollen,  painful,  and  tender.  For  several  weets  the  stiffness 
increases,  and  the  movements  of  the  joints,  both  iclive  and 
passive,  gradually  diminish.  Finally,  there  appears  to  be  a 
tolerably  firm  fibrous  anchylosis.  The  fntnre  of  the  case  depends 
to  a  great  extent  on  the  condition  of  the  injured  nerve,  and  on 
the  patient  himself,  for  if  the  hand  be  not  used,  the  stiffness  ia 
likely  to  be  much  more  persistent  than  if  resolute  attempts  are 
made  to  overcome  the  fixation  of  the  articulations.  If  the  divided 
nerve  resumes  its  functions,  the  joints  are  much  more  likely  to 
^ain  become  movable  than  in  cases  where  no  reunion  occurs. 
In  many  cases  they  entirely  recover,  but  in  others,  iu  spite  of  all 
treatment,  permanent  stiffness  results.  There  is  much  in  the  con- 
dition of  these  joints  which  is  suggestive  of  chi-onic  rlteiiniatisiu. 

It  is  but  rarely  that  an  opportunity  is  afforded  for  an  exauiiiia- 
tion  of  the  diseased  articulation,  and  I  am  only  aware  of  one  case 
in  which  the  results  of  such  an  examination  have  been  recorded, 
"The  case  I  allude  to  is  one  by  Blum,*  in  which  the  joints  of  a 
man  whose  median  nerve  had  been  divided  several  years  pre- 
viously were  examined  after  death.  The  cartilages  were  thinned 
and  softer  than  natural,  and  there  was  some  cell  proliferation. 
'The  articular  bone  also  was  rarefied. 

In  1S82,  I  had  the  opportunity  of  dissecting  the  hand  of  a  man 
whose  median  nen'e  had  been  injured  abont  eighteen  months 
previously. 

An  examination  of  the  hand  after  removal  showed  that  the 
median  uer\'e  had  been  wounded  above  the  wrist-joint,  and  that  a 
fragment  of  wood  was  still  buried  in  its  substance.  The  finger- 
joints  were  one  and  all  much  stiffened.  On  opening  those  of  the 
middle  finger,  the  capsules  were  found  to  be  thickened,  and  thn 

•   Tkeie  irnijriijafion. 
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c&rtilaginouB  surfaces  of  tlie  most  distal  joiDt  nnitfcl  by  fibrous 
tisaae.  The  terminal  joint  of  the  ring-finger  was  finnly  anchy- 
iosed,  the  union  being  by  bone,  aud  so  firm  as  only  to  jield  to 
cutting  instruments. 

Microscopically  examined,  the  cartilages  were  all  thinned,  and 
their  nonuat  hyaline  matrix  replaced  in  part  by  fibrous  tissue. 

With  i-egard  to  the  Ixnirts,  I  have  not  myself  met  with  any  case 
in  which  definite  chauge  could  be  assigned  as  the  result  of  nerve 
injury.  Instances  have,  however,  been  detailed  by  Blum,"  Ogle, 
and  Aruozan.f  In  the  cases  collected  by  these  authors  the  chief 
alteration  appears  to  have  been  a  simple  atrophy  of  the  osseous 
tissue,  such  as  might  not  improbably  i-esult  from  mere  disuse. 
Thus,  shortening  of  the  femur  is  mentioned  as  a  result  of  injury 
to  the  sciatic  during  childhood.  In  one  of  Ogle's  cases,  however, 
there  was  not  only  tliinning  of  the  bones  of  the  hand  in  a  case  of 
section  of  the  median  ner\-e,  but  also  bony  union  between  the 
radius  and  ulna  at  their  lower  ends.  Considering  tin.'  paucity  of 
information  on  the  subject  of  bone  lesions  due  to  nerve  injury, 
I  think  it  may  be  concluded  that  they  are  of  comparatively  rare 
occurrence. 

Such  is  a  brief  account  of  the  various  trophic  changes  that  may 
follow  on  nerve  injury.  Instances  of  them  are  sufficiently  numeixjus 
to  allow  most  surgeons  to  become  more  or  less  acquainted  with  the 
more  common  of  them,  and  although  I  might  quote  in  detail 
numerous  cases  in  support  of  the  above  descriptions,  it  is  needless 
to  enumerate  them  here. 

"What  is  of  more  imi>ortance  is  to  inquire  into  the  manner  in 
which  section  of  a  nerve-trunk  so  affects  the  tissues  to  which  it  is 
distributed ;  and  on  this  point  opinions  are  much  at  variance. 

The  following  are  the  chief  theories  ; — 

I  St.  That  the  changes  are  due  to  section  of  vaao-mot or  nerves, 
and  consequent  irregularity  of  the  blood-supply. 

2nd.  ITiat  they  are  due  to  disuse  of  the  paralysed  parts. 

3rd.  That  they  are  due  to  irritation  of  the  centrifugal  fibres 
set  up  by  the  injury. 

4th.  That  they  are  due  to  the  removal  of  a  special  influence 
exercised  by  the  nerves  on  the  nutrition  of  the  tissues. 

The  first  of  these  theories  has  been  very  extensively  supported, 
but  may,  I  think,  be  disproved.     The  arguments  adduced  in  its. 
•  Lot,  e!l. 
f  I>es  Utiout  traphiqimi  Mtuiinitivta  aux  Midadlti  ilu  Si/'timt  Xervem. 
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favour  have  been  mainly  founded  upon  incorrect  views  uf  the  vaao- 
motor  system,  and  conclusions  have  been  incorrectly  drawn. 

It  is  well  known  that  section  o£  the  vaso-motor  fibres  results  in, 
the  congestion  and  rise  in  t-emperafure  of  the  part  to  which  they 
are  supplied,  and  it  has  been  rather  hastily  aBsmned  that  these 
changes  may  rt-adily  overstep  their  bounds  and  pass  ou  to  infiam- 
mation  and  destruction  uf  the  affected  tissues.  These  conclusions 
were  drawn  on  the  supposition  that  the  vessels  of  the  part  remained 
permanently  in  a  state  of  suffusion.  Such  is  not  the  caae.  It  has 
been  definitely  pi-oved  that  the  vessela  of  any  part,  are  not  entirely 
dependent  on  their  connection  with  the  medulla  oblongata  for 
tlieir  nerve-Bupply,  but  that  local  vaso-motor  centres  are  present, 
which  are  capable  tif  regulating  the  calibre  of  the  yi^Bsela  after 
Bi'Ction  of  all  iiei-ves  connecting  the  latter  with  the  brain  and 
spinal  cord. 

The  ear  of  a  rabbit  in  which  the  crvical  sympathetic  has  been 
dividtMi  will  gradually  return  to  its  normal  condition,  and  the 
former  riiythniical  contractions  of  the  blood-vessels  may  again  be 
perceived.  The  tem]«Tature  also  gradually  approximates  to  that 
on  the  opposite  side,  and  subsequently  the  ear  or  else  the  limb  of 
a  vertebrate  animal,  which,  after  section  of  the  main  nerve  was 
markedly  hotter  than  its  fellow,  will  gradually  become  colder  by 
several  degrees.  It  will  thus  be  seen  that  while  the  trophic 
changes  may  last  an  indefinite  period,  the  condition  which  is  sup- 
posed to  give  rise  to  them  gradually  passes  away. 

Again,  while  the  vessels  are  tni^d  and  swollen,  the  ear  of  the 
rabbit  does  not  atrophy  or  inflame.  On  the  contrary,  the  hair 
grows  more  lu.xuriantly  (exactly  the  reverse  of  that  on  an  extre- 
mity whose  main  nerve  is  divided),  and  the  nutrition  of  the  whole 
part  is  improved. 

So  much,  then,  for  the  exjieri mental  evidence  ;  but  that  afforded 
by  pathology  is  none  the  less  clear  in  its  refutation  of  the  claims 
made  for  the  influence  of  the  vaso-motor  nen-es  on  nutrition. 

If  it  can  be  shown  that  in  certain  cases  vaso-motor  paralysis 
exists  without  trophic  lesions,  the  independence  of  these  two  con- 
ditions might  be  considered  demonstrated. 

Now  the  first  of  these  conditions  is  undoubtedly  present  in  a 
large  number  of  cases  of  infantile  paralysis.  It  has  been  shown 
of  late  yeai's  that  (be  seat  of  the  lesion  causing  this  disease  lies 
in  the  anterior  horns  of  the  grey  matter  of  the  cord,  and  most 
probably  in  the  ganglion  cells  which  are  found  in  this  situation. 
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Farther,  it  is  well  known  that  many  of  the  vasomotor  nerves 
leave  the  spinal  medulla  by  the  anterior  roots  as  low  down  as  the 
eleventh  dorsal. 

These  nerves,  then,  are  d  jn-iori  likely  to  be  affected  by  the 
lesion  in  the  cord,  and  it  is  a  matter  of  clinical  obsen-ation  that 
the  skin  over  the  paralysed  muscles  ia  generally  congested  and 
its  temperature  raised,  although  later  on  it  becomes  cold  and 
blue. 

But  infantile  paralysis  ia  never  accompanied  by  changes  in  the 
nutrition  of  the  skin,  always  excepting  chilblains  ;  there  are  no 
subcuticular  whitlows,  no  herpetic  eniptions,  no  loss  of  hair,  and 
no  glossy  fingers.  Yet,  were  these  lesions  dependent  on  loss  of  a 
proper  vaao-motor  supply,  we  might  fairly  expect  to  find  them 
present  in  at  any  rate  a  certain  proportion  of  these  cases,  whereas 
they  are  conspicuous  by  their  absence. 

And,  on  the  other  hand,  we  have  the  testimony  of  the  best  authors 
to  prove  that  trophic  changes  may  be  present  and  the  vaso-motor 
supply  still  intact.  On  this  point  Mitchell "  writes  :  "  If  the  vaso- 
motor nerves  were  alone  resjwnsible  for  the.  existence  of  all  the 
lesions  which  follow  nerve-wounds,  it  would  be  reasonable  to  expect 
always  to  meet  witli  some  rise  or  fall  in  temperature.  Such,  how- 
ever, is  not  the  case,  and  I  have  frequently  met  with  profound 
trophic  changes  unattended  by  thermal  perturbations,  and  the 
same  remark  has  been  made  by  other  neuro-pathologists." 

With  regard  to  the  second  theory,  that  the  wasting  and  dege- 
neration are  due  to  disuse  of  the  part,  it  will  be  well  to  turn  to 
the  case  of  the  muscles,  and  the  claims  made  for  this  explanation 
may  be  readily  set  aside. 

The  most  distinctive  characters  of  the  atrophy  following  division 
of  a  motor  uen'e  are  the  rapidity  of  the  onset  and  progress,  and 
the  fact  that  it  is  accompanied  by  "  degeneration  "  of  the  muscle- 
fibres,  so  that  the  affected  muscle  will  not  react  to  faradisro,  but 
will  readily  do  so  to  galvanism. 

Now,  on  the  other  hand,  we  have  innumerable  cases  of  injury  to 
the  spinal  cord,  of  hemiplegia  and  paraplegia,  in  which,  so  long 
as  no  destructive  disease  is  in  progress  in  the  cord  below  the  seat 
of  the  lesion,  the  paralysed  muscles  maintain  veiy  nearly  their 
normal  bulk,  and  do  rutt  give  the  dc'/rjurnHyc  reactions  to  electrical 
stimuli ;  yet  these  muscles  are  equally  as  jTowerless  as  those  whose 
motor  nerve  ia  divided,  bo  that  were  the  atrophy  due  to  simple 
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disDse,  it  onght  to  accompaoy  the  one  lesion  as  frequently  as  it 
does  the  other. 

Both  the  third  and  fourth  theories  involve  the  belief  in  the 
presence  of  a  direct  nervous  influence  over  the  process  of  nutrition, 
and  may  be  considered  together. 

From  an  anatomical  point  of  view,  the  distribution  of  the 
terminal  nervous  filaments  to  the  cells  themselves  of  the  different 
glands,  to  muscle  and  connective-tissue  fibres,  &c.,  would  render  it 
extremely  probable  that  they  were  intimately  concerned  both  with 
their  functional  and  vital  powers,  and  experiment  lends  proof  to 
this  supposition. 

If  the  fifth  nerve  of  a  rabbit  be  divided  within  the  skull,  the 
section  is  followed  in  about  twenty-fonr  hours  by  a  cloudiness  of 
the  cornea,  and  subsequently  by  a  destructive  inflamniation  of  the 
eyeball,  and  frequently  by  ulceration  of  the  mucous  membrane  of 
the  lips,  gums  aud  nose  Considering  that  division  of  ihe  fifth 
necessitates  an  anaesthetic  condition  of  the  corresponding  side  of 
the  face  and  of  the  parts  involved  in  the  inflammatory  process,  it 
seemed  at  first  quite  probable  that  the  destructive  changes  occur- 
ring in  the  eye  were  the  result  of  an  inability  to  perceive  and 
remove  any  initating  substances  which  might  be  lodged  upon  it. 
Snellen  accordingly  re-investigated  the  subject,  and  expressed  hia 
belief  that  with  due  care  in  protecting  the  eyeball,  the  subsequent 
inflammation  might  be  avoided.  His  results  have  not,  however, 
been  obtained  by  others,  and  more  recent  investigations  by  Merkel 
have  placed  the  matter  in  a  rather  plainer  light.  Tliia  obsen'er 
states  that  the  fibres,  division  of  which  causes  the  inflammatory 
conditions  above  described,  are  collided  together  in  a  small  bundle 
on  the  inner  side  of  the  fifth  nerve.  If  they  alone  be  divided, 
while  the  rest  of  the  nerve  is  intact,  sensation  of  the  correspond- 
ing side  of  the  face  ia  not  lost,  but  destructive  changes  occur  as 
before  ;  and,  on  the  other  hand,  if  this  bundle  be  left  whilst  the 
.rest  of  the  nerve  is  divided,  no  trophic  troubles  follow,  though 
aniesthesia  of  the  face  ensues.  It  is  therefore  assumed  that  the 
small  tract  of  fibres  alluded  to  are  essentially  "  trophic." 

Tiie  numerous  experiments  bearing  on  the  secretion  of  saliva  by 
the  submaxillary  gland  also  tend  to  prove  the  reality  of  the  trophic 
influence  of  nerves.  When  all  of  those  supplied  to  the  above- 
mentioned  gland  are  divided,  and  a  so-called  "  paralytic  "  secretion 
is  set  up,  the  gland-tissue  ultimately  degenerates.  This  degenera- 
tion is  not  due  to  cessation  of  function,  for  the  glaud  continues  to 
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secrete  bo  long  as  it  is  able,  and  it  may  also  be  proved  that  secretion 
(which  is  but  a  variety  of  nutrition)  may  be  started  by  stimulation 
of  the  nerve  going  to  the  gland  under  the  most  varied  conditions 
of  blood-supply,  or  even  in  ita  entire  absence.  It  therefore 
appears  that  in  the  pre.senco  of  a  copious  blood-supply  and  of 
a  continuance  of  the  functional  activity,  division  of  the  nerves 
will  yet  cause  an  atrophy  of  the  gland  structure,  while  the  pre- 
sence of  the  nerves  alone  is  sufficient  for  the  maintenance  of  the 
salivary  secretion. 

The  argument  that  the  lesions  of  the  skin  are  due  to  physical 
causes,  such  as  pressure,  heat,  &c.,  applied  to  an  anscsthetic  part, 
cannot  be  maintained  in  its  entirety.  I  have  already  stated  that 
in  some  of  the  cases  which  have  come  under  my  own  notice,  some 
external  injury  has  been  the  starting-point  of  an  ulcer  or  inflam- 
mation of  the  finger ;  but  this  is  not  the  case  in  all,  and  does  not 
indeed  apply  to  many  of  the  trophic  changes,  auch  as  loss  of  hair, 
herpetic  eruptions,  and  others  that  might  be  mentioned.  Again, 
in  these  cases,  lesions  occur  while  the  patient  is  under  observation, 
and  frequently  while  the  extremity  is  bound  up  in  bandages,  &c, 
which  obviate  all  external  influences.  Lastly,  ulcers,  whitlows, 
&c.,  are  more  particularly  prone  to  make  their  appearance  very 
early  after  the  date  of  the  nerve  injury,  whilst  the  anaesthetic 
condition  of  the  skin  to  which  thoy  are  supixised  to  be  due  is 
much  more  permanent,  and  indeed  exists  under  conditions  such 
as  manual  labour,  &c.,  which  might  fairly  be  expected  to  pre- 
dispose to  inflammatorj-  conditions  in  a  part  insensible  to  pain. 
Yet  as  the  an;«sthetic  condition  outlasts  t!ie  tendency  to  trophic 
change,  the  latter  can  scarcely  be  said  to  be  dependent  on  the 
former.  Many  of  these  arguments  have  already  been  used  by  Dr. 
Poore,  in  the  Lunect  for  May  19,  1887,  and  to  his  paper  1  am  much 
indebted  for  many  suggestions. 

Against  the  theory  of  the  trophic  influence  of  nerves,  it  Yioa 
been  argued  that  the  nutrition  of  some  tissues — e.g.,  cartilage  and 
fat,  whose  nen'e-supply  is  either  very  scanty  or  entirely  absent — 
is  independent  of  neurotic  influence.  Such  is  by  no  means 
necessarily  the  case,  and  indeed  the  changes  which  occur  in  the 
above-mentioned  tissues  after  nen'e  section  argue  the  contrarj'. 
Further,  it  is  no  argument  to  say  that  because  any  tissue  maintains 
its  nutrition,  although  unconnected  with  the  nervous  centres, 
therefore  those  which  are  supplied  by  nerves  are  independent  of 
them.    It  is  only  fair  to  suppose  that  the  more  highly  developed 
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a  structure,  the  more  dependent  it  is  on  the  accurate  working  of 
every  component  part. 

All  other  theories  failing,  we  are  then  again  driven  back  to  the 
conclusion  that  the  nerves  exercise  a  distinct  trophic  influence 
over  the  tissues.  Where,  then,  is  this  influence  generated,  and 
what  are  the  conditions  essential  for  i:s  integrity  ? 

These  questioue  may  be  briefly  answered  by  s.ating  that  so  long 
as  any  tissue  is  connected  to  a  healthy  ner\-L'-centre  by  healthy 
nerre-fibres,  its  normal  nutrition  is  preserved.  Each  tissue,  then, 
has  ita  own  centre  of  nutrition  in  the  ganglion  cells  from  which 
ita  nerve-fibre  springs,  the  tissue,  the  fibre,  and  the  cell  being 
considered,  as  Dr.  Poore  puts  it,  to  be  one  nutritive  unit.  One 
queation  which  offers  itself  for  Bolutiou  is  whether  the  ganglion  on 
the  posterior  root  acts  as  a  centre  for  nutritive  functions  ;  but  the 
answer  must  be  that,  though  it  may  do  so,  yet  all  the  trophic 
impulses  are  certainly  not  generated  in  it,  as  is  proved  by  the  fact, 
that  maaiyoEthem  follow  lesions  of  the  cells  in  the  cord  itself. 
But  it  may  be  considered  necessarj-  to  still  further  localize  the 
situation  of  the  trophic  cells  of  each  fibre,  and  it  only  remains  to 
be  shown  that  the  latter  are  not  situated  higher  up  the  coi-d  than 
the  point  at  which  each  of  the  nerves  takes  its  origin. 

Simple  section  of  the  spinal  cord,  however,  above  the  point  of 
junction  of  any  particular  nerve-root,  does  not  in  any  way  interfere 
with  the  nutrition  of  the  parts  to  wliich  the  same  is  distributed; 
whilst,  on  the  other  hand,  any  U-siou  involving  the  nerve-cells 
from  which  the  fibres  take  their  origin,  results  in  trophic  changes 
in  the  peripheral  tissues.  And  MM,  Dfij^rine  and  Lfloir,  in  the 
Arehircs  dc  Phynu^uyie  for  1881,  have  demonstrated  that  in 
cases  of  acute  decubitus  the  nerves  themselves  liad  undergone  a 
degeneration,  thus  placing  the  tissues  to  which  they  were  distri- 
buted in  a  condition  similar  to  that  which  results  from  nerve 
Bection. 

Again,  in  infantile  paralysis,  a  disease  in  which  the  cells  of  the 
anterior  comu  undergo  destructive  changes,  atrophy  of  the  muscles 
is  the  most  marked  symptom  ;  and  there  is  no  doubt  that  the 
nerve-fibres  also  degenerate,  for  transverse  sections  of  them  show 
an  increase  in  the  connective  tissue  and  a  corresponding  diminu- 
tion of  nerve-fibres,  those  which  remain  being  in  a  perfectly 
healthy  state.  This  condition  is  probably  due  to  a  degeneration 
of  the  motor  nerves,  their  atrophied  remains  being  seen  amongst 
the  normal  sensorj'  fibres. 
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But,  granting  that  the  nerves  exercise  a  special  control  over 
iiutritioD,  the  nerve  injury  may  be  supposed  to  affect  the  latter  in 
one  of  two  ways:  (i)  By  in-itation  of  the  trophic  fibres;  (2)  By 
cutting  off  the  permanent  trophic  influence  which  ia  constantly 
passing.  Professor  Charcot  ia  the  moat  notable  supporter  of  the 
firat  view ;  others  who  formerly  held  to  it,  foremost  of  whom  is 
Dr.  Weir  Mitchell,  having  given  their  adhesion  to  the  latter  ex- 
planation. In  this  particular  Charcot  followa  the  teaching  of 
Samuel,  who  thus  states  his  opinion.  He  aaya:  "The  sudden 
increase  in  tlie  action  of  the  trophic  nen-es  beyond  their  ordinary 
physiological  action  occasions  a  rapid  development  of  all  nutritive 
processes  throughout  the  parts  to  which  they  are  distributed. 
Acute  irritation  of  these  uer^-ea  gives  birth  to  a  series  of  abnormal 
prodnctH,  simply  because  it  stimulates  to  the  highest  degree  the 
nutritive  processes.  Tlie  tissues  suddenly  tumefy,  the  cells  increase 
rapidly,  they  divide  and  multiply,  and  hence  the  formation  of  uew 
atructui-ea  whicli  no  longer  reaemble  the  parent  one.  We  are 
accustomed  to  name  this  tout  ensemble  of  phenomena  inflam- 
mation," 

Under  this  belief,  Charcot  states  his  opinion  that  muscular 
atrophy  occurs  moat  frequently  "afti-T  contusiona,  puncturea,  and 
incomplete  sections  of  the  ner\-es — that  is  to  say,  after  traumatic 
causes  which  are  moat  able  to  produce  neuritis,  or  at  any  rate 
neuralgia ; "  and  this  is  also  his  opinion  as  regai-ds  other  trophic 
Jesiona  following  nerve  injury. 

But  this  theory  is  not  borne  out  by  facts,  and  I  have  no  hesita- 
tion in  saying  that  in  by  far  the  larger  number  of  cases  of  nei*ve 
injuries  which  I  liave  examined,  and  which  have  shown  trophic 
lesions  more  or  leas  marked,  the  section  has  been  complete,  and 
there  has  been  no  reason  whatever  to  suspect  any  neuritis  or 
neuralgia.  Moreover,  in  the  greater  number  of  cases  described 
by  other  writers,  similar  conditiona  have  existed.  This  explana- 
tion of  Samuel's,  then,  is  theoretical,  but  even  on  a  theoretical 
ground  it  falls  through.  For,  as  ^'ulpian  has  pointed  out,  the 
nerve-fibres  below  the  seat  of  section  or  other  injury  rapidly 
degenerate;  how,  then,  can  they  convey  the  necessary  irritative 
impulses  ? 

I  think,  therefore,  that  it  may  safely  be  assumed  that  nerves  do 
exist  which  exert  a  direct  trophic  influence  upon  1  ho  tissues,  and 
that  the  currents  which  convey  the  same  are  ccmatantly  passing. 
The  only  question  that  remains  to  be  considered  is,  whether  the 
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existence  of  special  nerve-fibres  ia  necessary  for  the  conveyance  of 
trophic  inipulsea,  or  whether  the  ordinary  sensory  and  motor  tracts 
suffice.  It  has  been  shown  that  there  is  notliirig  incongruous  in 
the  idea  that  any  given  nerve-fibre  can  convey  currents  either  cen- 
tripetaily  or  centrifugally,  bo  that  there  is  no  ostensible  reason 
why  the  nerves  of  motion  and  sensation  should  not  be  amply  suffi- 
cient for  the  purpose.  And  considering  that  trophic  disturbances 
very  rarely,  if  ever,  occur  without  some  interference  with  the 
BenBorj'  and  motor  functions,  there  ia  strong  probability  that  the 
same  fibres  are  capable  of  conveying  the  differeiit  impulses  which 
are  generated  in  the  centres.  This  point.  However,  requires  further 
investigation, 


CHAPTER  VI. 


SYMPTOMS  OP  ITBBVE  INJtTHIES. 

Symptoms  of  Complete  Section  of  a  Nerve  Trunk, — 

The  symptoms  o(  n-Tw  injiirii's  of  all  kinds  liavi-  much  iii  common, 
but  considering  Ihat  thost^  caused  by  bruising,  pressure,  partial 
division,  &c.,  possess  some  points  of  difference  from  cases  o£  simple 
division,  I  shall  at  pri'sent  ti-i'at  o£  the  latter  alone. 

The  jxiiii  caiisi'd  by  division  of  a  nerve-trunk  does  not  appear 
to  be  very  severe,  for,  judging  by  the  accounts  of  jiatients,  no 
further  pain  thau  that  caused  by  the  skin  wound  aeema  to  attract 
attention  in,  at  any  rate,  the  larger  number  of  cases.  Numbness 
and  tingling  frequently  cause  more  anxiety  than  does  the  actual 
pain. 

The  shoi-k  following  on  an  injury  to  a  nerve-trunk  is  not  a 
very  noticeable  feature  in  patients  met  with  in  civil  practice, 
though  Mitchell  records  many  cases  of  gunshot  wounds  in  which  it 
was  present. 

The  loss  of  vii'seular  power  and  of  the  *■7^w  of  touch  are  symptoms 
of  far  greater  imiiort  than  either  of  the  foregoing.  With  regard 
to  the  former,  it  may  be  said  at  once  that  the  muscles  supplied  by 
the  divided  nen"e  become  absolutely  powerless,  and  remain  so  as 
long  as  the  divided  nerve-ends  continue  ununited  ;  their  functions 
may  be  to  a  certain  extent  supplied  by  surrounding  mnscles,  as 
insisted  on  by  Letii5vant,  but  they  themselves  undergo  a  rapid 
atrophy  and  degi'ueration,  which  is  the  cause  of  many  deformities, 
and  which  affords  a  sure  evidence  of  the  injury  that  has  been  sus- 
tained. 

Sfnmtwa  may  be  affected  in  many  ways ;  there  may  be  loss  of 
sense,  of  touch,  of  temiwrature,  auBesthesia,  liypenesthesia,  and 
various  abnormal  sensations,  such  as  pricking,  tingling,  numb- 
ness, &c. 

The  thi-rnuil  sense  is  generally  lost  in  proportion  to  the  loss  of  the 
sense  of  touch,  and  over  the  sniue  area  ;  in  veiy  inmiy  cases,  how- 
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ever,  in  which  complt-t*  anaesthesia  is  not  present,  there  is  no 
power  to  discriminate  between  heat  and  cold.  The  amount  of  loss 
may  be  easily  determined  by  making  the  patient  dip  tlie  fingers 
into  water  of  different  temperatures,  or  else  by  touching  the  skin 
of  the  affected  part  with  some  steel  implement  which  has  been 
heated  to  a  certain  degree  in  liot  water. 

The  anecstficsia  wliich  follows  nen^e  section  is  generally  to  the 
patient  the  most  obvious  result  of  the  injury  he  has  sustained,  but 
the  extent  to  which  it  is  present  requires  an  immense  amount  of 
time  and  care  to  estimate.  The  best  mode  of  testing  the  tactile 
sense  in  different  parts  of  the  body  is  to  measure  the  exact  dis- 
tances at  which  the  two  points  of  it  pair  of  compasses  can  be 
detected  as  such,  but,  in  addition,  the  power  of  localization  must 
be  duly  estimated.  For  general  porposi-s  it  is  best  to  trj-  roughly 
to  find  the  presence  or  absence  of  aniesthesia  over  a  given  area 
by  lightly  touching  the  skin  with  the  [K)int  of  a  pencil  or  pen- 
holder, and  then  to  proceed  to  map  out  the  exact  amount  of 
antesthesia  with  a  pair  of  compasses  and  a  rule. 

The  patient  should  always  be  placed  in  such  a  ]X)sition  that  it 
is  impossible  for  hira  to  see  the  hand  of  the  surgeon,  or  the  area 
which  is  under  observation  ;  he  should  not  be  allowed  to  move  the 
finger  or  other  part  touched,  for  thereby  the  muscular  sense  comes 
to  the  aid  and  falsifies  observations  ;  the  impact  of  the  instrument 
used  should  be  very  light,  for,  as  L6tievant  has  shown,  a  patient 
can  frequently  discern  friction  on  an  aneesthetic  surface  by  nieana 
of  vibrations  carried  by  the  tissues  to  sun-ounding  healthy  nen'es. 
The  distances  at  which  the  points  of  a  pair  of  compasses  can  be 
detected  as  such  have  been  given  approximately  by  pliysiologiafs, 
but  are  almost  valueless  in  testing  the  sensation  on  the  hand 
of  a  working  man,  in  whom  the  cuticle  is  so  thickened  and 
homy  as  to  be  insensible  to  slight  contact  of  any  kind.  It  must 
also  be  remembered  that  the  distance  at  which  the  two  points  of 
the  compasses  can  be  distinguished  varies  according  to  whi-lluT 
they  are  applied  in  the  long  or  transverse  diameter  of  a  digit. 

ITie  readiness  with  which  a  patient  can  recognize  friction  when 
applied  to  an  anassthetic  finger  refjuirea  more  than  a  passing  notice, 
for  it  is  liable  to  become  a  very  fertile  source  of  deception.  1  have 
often  seen  the  sensorj' jrower  of  a  presumably  ana;sthetic area  tested 
by  rubbing  the  part  with  the  finger  while  the  patient's  eyes  were 
averted,  and  almost  always  with  the  result  that  the  stimulus  was 
correctly  perceived,  and  that   a    returning   sense   of  touch   was 
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diagnosed  b}'  tlie  investigator.  Such  a  conclusion  is  eiitirely 
erroneous,  for,  as  Lfitievant  Jias  pointed  out,  any  person  can  per- 
ceive friction  applied  even  to  the  finger  of  another  person  when 
held  between  the  bases  of  two  fingers  of  his  own  hand — i.e.,  the 
vibrations  are  conveyed  to,  and  appreciated  by,  the  nerves  of  the 
aurronndiug  digits.  How  much  more  must  this  be  the  case  when, 
as  happens  after  division  of  the  median,  healthy  nerves  exist  on 
the  same  finger  to  which  the  friction  is  applied.  Friction  should 
therefore  never  be  used  as  a  test  of  sensation.  For  the  same  reason 
the  part,  which  is  being  examined  should  never  be  pushed  or  thrust 
away  from  the  jxjsition  in  which  it  lies ;  this,  I  think,  needs  no 
further  explanation. 

If,  then,  the  parts  supplied  by  the  terminal  branches  of  the 
divided  nerve  be  tested  with  every  care,  it  will  be  very  frequently 
found  that  they  are  not  completely  antesthetic,  even  in  cases  of 
complete  section  of  the  trunk.  A  careless  examination  in  such  a 
case  might  readily  lead  to  the  belief  that  the  nerve  had  not  been 
divided,  and  that  such  operative  measures  as  might  otherwise  have 
been  considered  advisable  were  no  longer  necessary.  The  merit  of 
first  drawing  attention  to  this  condition  is  due  to  M.  Richet,  in  a 
case  observed  by  him  in  1867,  and  since  that  date  the  theory  of 
''nerve  anastomoses"  has  been  so  lai^ely  accepted  that  some 
authors — e.'j.,  Lfti^vaiit,  Artoing,  and  Tripier,  &c. — have  applied 
it  to  explain  symptoms  many  of  which  were  undoubtedly  due  to 
true  regeneration.  Now,  in  far  the  lai^er  number  of  cases,  it 
becomes  verj-  difficult  to  say  for  certain  whether  the  power  of 
distinguishing  touch  is  really  due  to  regeneration,  or  to  ner\-e 
anastomosis,  and  only  an  examination  of  the  divided  ends  can 
set  the  matter  at  rest.  In  others,  where  the  section  has  been  very 
recent,  and  the  distance  separating  the  upper  from  the  lower 
end  precludes  the  ^TOSsibility  of  union,  any  tactile  sense  must  be 
referred  likewise  to  the  infiuence  of  nerve  anastomoses. 

On  the  other  hand,  in  iimny  cases  a  careless  examination  will 
lead  the  surgeon  to  the  conclusion  that  all  sense  of  touch  is  abso- 
lutely lost,  that  the  part,  is  completely  anaisthetic,  and,  conse- 
quently, there  are  not  a  few  who  deny  the  presence  of  any  tactile 
power  in  the  paralysed  part,  and  who,  consequently,  discredit  the 
theorj'  of  "  nerve  anastomosis."  From  my  own  observations  I  can 
have  no  doubt  that  in  most  cases  of  neurotomy  acompld<:  ana-.dhesia 
is  certainly  pi-esent,  and  that  there  are  all  grades  of  gradually 
increasing  sensation  till  we   reach  a  point  at  which  it  becomes 
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T  exceedingly  ttifficult  to  say  for  certaiu  that  the  tactile  aenae  ia 
I  not  due  to  a  regeneration  of  the  divided  nerve.  The  amount  to 
I  which  this  stipplementai-y  sensation  is  present  varies  according 
I  to  the  nerve  divided,  and  even  then  ie  by  no  means  at  all  constant. 
I.  As  a  proof  of  its  reality  I  shall  quote  at  length  the  following 
I  CEteee:  — 

"  A  young  woman  fell  and  sustained  a  cut  acroaa  the  wrist, 
I  ■-completely  dividing  many  of  the  tendons  and  the  median  nen^e. 
^  Convinced  that  all  the  parts  supplied  by  the  nerve  were  insensible, 
M,  Richet  wiahed  to  show  to  his  assistants  the  result,  of  section  of 
a  nerve,  but,  to  his  gi-eat  astonishment,  the  patient  had  retained 
tactile  sensibility,  .She  felt  very  well  when  he  touched  the  thumb, 
middle  and  ring  fingers.  Tlie  ends  of  the  nerve  were  united  by  a 
silk  thread,  and  the  hand  maintained  iu  a  flexed  position.  Three 
hours  afterwards,  M.  Richet  had  the  patient  examined  by  ilM, 
Pajot  and  Denouvilliers,  who  also  established  the  retention  of  sen- 
sation in  the  median  distribution,  by  touching  the  palmar  surface 
of  the  hand  with  a  piece  of  lint  or  pajjer  while  the  patient's  eyes 
were  covered.  Sensibility,  intact  in  the  thumb,  middle  and  ring 
fingers,  and  palm  of  the  hand,  was  dulled  in  the  last  phalanges  of 
the  index.  Everywhere  else  the  patient  cleai'ly  perceived  when 
tfluched  or  pricked.  As  regards  temperature,  she  was  sometimes 
mistaken,  taking  a  cold  object  for  a  Jiot,  and  vifc  verml.'" 

"  L.,  aged  fifty-five  years,  was  admitted  into  the  Rouen  Hospital 
in  October  1862,  Bufferiug  from  phthisis,  of  which  he  died.  He 
had  been  injured  at  the  age  of  eighteen  by  a  piece  of  a  broken 
pit«her,  which  had  made  a  deep  wound  in  the  tissues  on  the  front 
of  the  forearm  above  the  wrist.  This  wound,  which  reached  from 
one  side  to  the  other  of  the  forearm,  had  been  followed  by  an 
abundant  htemorrhage,  and  for  six  months  the  haud  was  kept 
immovably  Gxed  by  orders  of  his  doctor;  nothing  was  ligatured. 
The  hand  and  the  fingers,  at  first  cold,  became  by  degrees  warniei-, 
or  at  any  rate  the  patient  ceased  to  notice  the  sensation  of  cold. 
Soon  after  the  forced  Hexiou  was  given  up  he  recovered  the  entire 
use  of  his  biiud,  and  followed  the  occupation  of  a  butler. 

"When  L.  came  under  our  observiition,  we  ascertained  that 
movements  were  almost  as  good  on  one  side  as  the  other;  never- 
theless, his  grasp  ia  stronger  with  the  right  Imnd  than  with  the 

•  Richel,  Gat.  det  Hop.,  1S67. 
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left.     He  has   analgesia,  without  absolute   anaeatiiesia,  orer  the 
median  distributiou. 

"The  following  was  the  condition  found  at  the  post-mortem 
examination.  The  cutaneous  cicatrix  adhered  closely  to  the  sub- 
jacent tissues  by  firm  scar  tisane ;  the  tendons,  over  a  space  of 
three  centimetres,  had  a  yellow  red  tinge,  instead  of  their  usual 
opalescent  apjjearance.  At  the  place  of  the  section,  over  a  length 
of  one  centimetre,  the  parallelism  of  the  fibres  was  lost,  being  so 
mixed  that  the  tendon  of  the  long  supinator  divided  into  two 
parts,  and  was  partly  continuous  with  the  long  flexor  of  the 
thumb  ;  the  tendon  of  the  pnlmaris  longns  united  itself  to  a  mass 
chiefly  comijosed  of  the  lower  ends  of  its  tendon,  of  the  median 
ner\'e,  and  of  the  upper  end  of  the  radial  artery.  Tlie  median 
ner\-e  below  the  wound  exhibited  an  olivary  swelling  25  milli- 
metres long  and  10  millimetres  wide,  the  end  of  which  was  conti- 
nuous by  three  slender  cords  wjtii  the  inter-tendinous  fibrous  tissue. 
The  luwer  end  of  this  nerve  was  so  intricately  bound  up  with 
the  tendons  of  the  palmaris  longns,  the  fiexor  longus  pollicis,  and 
the  flexor  sublimis  digitorum,  that  it  was  impossible  to  find  the 
least  continuity  with  the  upper  end.  The  rest  of  the  nerve  in  the 
forearm,  palm,  and  fingers  showed  nothing  abnormal  in  size, 
colour,  or  consistence."  " 

Thus,  adds  M.  Paulet,  after  thirty-seven  years,  no  trace  of  re- 
union was  found,  but  nevertheless  sensibility  was  not  lost. 

Baudeosf  records  the  following  case: — "In  1836,  a  Zouave, 
aged  thirty,  received  a  sabre-wound  in  the  axilla,  which  divided 
many  muscles,  the  axillary  arterj-,  and  the  median,  ulnar,  internal 
cutaneous,  and  musculo-cutaueoua  nerves.  The  cut  ends  of  the 
nerves  were  approximated  by  silk  sutures  passed  through  the 
surrounding  cellular  tissue.  The  limb  remained  warm,  and  after 
twenty-four  hours  the  least  pressure  on  the  iiand  and  fingers  was 
painful.  During  the  following  daj's  sensation  became  blunted, 
but  so  long  as  the  patient  lived  no  cutaneous  anseathesia  could  be 
established  in  any  part  of  the  upper  extremity.  Eight  days  after 
the  accident  the  patient  died  from  ha?morrhage,  and  the  jwst- 
niortem  examination  showed  that  the  nerve-ends  were  not  united, 
or  even  in  contact." 

•  LendetandDebbost,  Gas.  Metl,  jS6^. 
t  Reported  by  l^tiEvaiit.  ]■.  no. 
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'  Dr.  Israel  *  "  gives  aa  acconnt  of  the  post-mortem  examination 
""of  a  man  who,  iu  1848,  had  received  a  shot  in  the  'ion  of  the 
left  slioulder.  The  bullet  made  its  entrance  at  the  ral  mni-giu 
of  the  pectoralis  major  and  camo  out  at  the  lowe  lird  of  the 
scapula.  In  the  last  six  months  of  hia  life,  the  patient  had 
exhibited  symptoms  of  chronic  brain  disease,  apof  ctiform  fits, 
headache,  paralysis  of  the  left  facial  nerye,  and  m  ntal  disturb- 
anci.'.  In  September  1880,  he  had  repeated  attacks  of  giddiness, 
tremor  (especially  in  the  left,  arm),  vomiting,  and  singultus. 
He  died  in  a  fit  of  this  kind,  September  9,  1880.  On  examin- 
ing the  patient,  four  weekf  i-^f'— -  .i-"*!.  it-  ""ieger  found  tlie 
following  condition  of  the  ■ — Conaiderablw 

atrophy  of  the  whole  arm,  arm  and  hand  ; 

thumb  extended.     Passive  i  of  left  thumb 

impaired.    Active  mobility  wrist  perfectly 

free.     Second  and  thii-d  pi  -atly  atrophied. 

Tendons  in  the  palm  distin  iint  of  atrojihy. 

l-lexion  and  extension  of  h  1  adduction  im- 

possible.    The   difference  "   "rms  varies 

from  2-3 1  centimetres;   di  n  0°.6-3°.3 

Centigrade    in    the     diffe  t.remities.    the 

greatest    difference    being  hands.     Direct 

electric  excitability   of  bi(  I  extensors  of 

hand  normal.  Direct  electric  irritability  of  the  left  ulnar  nerve, 
faradic  as  well  as  galvanic,  entirely  abolished.  Tactile  sensibility 
of  left  palm  distinctly  diminished;  perception  of  temperature 
slightly  so.  Perception  of  pain  not  impaired.  Otherwise,  no 
alteration  of  sensibility  to  be  found. 

"  The  autopsy  revealed  a  tumour  in  the  centre  of  the  left  hemi- 
sphere, chiefly  occupying  the  insula  and  part  of  the  third  frontal 
convolution.  Internal  capsule  and  pyramidal  strands  intact  \ 
nucleus  leiitifonuis  partly  affected.  In  t!ie  spinal  cord  the  sul>- 
stance  of  the  middle  and  lower  part  of  the  cer\-ical' "region  dis- 
tinctly nsyrunietrical,  the  left  side  being  considerably  smaller  than 
the  right. 

'■Muscles  of  left  tipper  arm  a  godd  deal  atrophied;  those  of 
foreiinn  emaciated  in  an  exti-eme  degree.  TJien-  is  a  cicsifrix  of 
3  centimetres  liy  0.5  centimetre  on  the  lateral  margin  of  the 
pectoralis  major. 

'"From  this  cicatrix  strin<^  of  connective  tissui'  penetrate  the 

*  Virtliow's  -IrtAiV,  vo!.  Ixxxv, ;  reported  In  Jlrain,  part  xv. 
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muscles  crossing  thp  great  brachial  nen-es.  The  ulnar  and  median 
nerves  form  a  I'egular  loop  I'nding  iu  the  cicatrix ;  they  unite  by 
an  intermediate  piece  of  nervous  tissue;  each  of  them  shows  an 
intumescence  of  2  centimetres  length  and  i.J  centimetre  in 
diameter.  Both  nerves  have  the  diameti-i-  of  a  pencil.  The  radial 
nerve  is  but  slightly  entangled  in  the  cicatrix.  In  striking  contrast 
to  tliia  condition,  the  peripheral  parts  of  the  ulnar  and  median 
nerves  are  considerably  atrophied,  their  diameter  being  that  of  a 
knitting-needle.  Having  passed  through  the  fascia  of  the  arm, 
they  enter  into  a  direct  union  with  the  cutaneous  median  nerve, 
which  appears  thicker  than  usual.  Microscopically,  the  termination 
of  both  nerves  show  real  nervous  tissue,  whereas  the  peripheral 
parts  consist  chiefly  of  connective  tissue.  It  need  hardly  be  men- 
tioned that  the  alterations  of  the  left  arm  were  due  solely  to  the 
injury,  and  not  to  the  cerebral  tumour.  The  integrity  of  sensi- 
bility, which  was  almost  perfect,  is  explained  by  the  communication 
of  the  injured  nerve  with  the  median  cutaneous  nerve.  It  is  a 
remarkable  fact,  however,  that,  in  spite  of  tliis  detour,  the  sensoiy 
impressions  in  the  ulnar  region  were  localized  in  the  same  way  as 
before  the  injury,  whereas  the  centrifugal  action  of  the  motor 
nerves  had  not  been  restored." 

In  the  Lmicet  of  August  i,  18G8.  Mr.  Savoiy  describes  a  case  of 
neuroma,  in  which  he  excised  a  considerable  portion  of  the  nmsculo- 
spiral  nerve  with  the  tumour.  The  following  is  his  descvi]>tion  of 
the  state  of  the  parts  after  the  operation  : — "  From  the  time  of  the 
operation  the  muscles  of  the  back  of  the  forearm  were  paralysed, 
and  the  hand  dropped  forward  from  the  wrist ;  but  when  testing 
the  sensibility  of  that  portion  of  the  skin  of  the  hand  which  is 
supplied  by  branches  of  the  radial  nerve,  we  were  not  a  little 
astonished  to  find  that  it  was  but  slightly  impaired.  When  the 
tt'.iin  npou  the  outer  part  of  the  back  of  the  hand,  or  over  the  back 
of  the  thunb  and  forefinger,  was  slightly  pricked,  the  man  cried 
out  sharply.  He  could  distinguish  in  the  same  region  two  points 
of  contact,  when  they  were  not  less_  than  an  inch  apart,  both  in 
the  long  and  transverse  axis  of  the  hand;  when  they  were  closer 
than  this,  on  any  part  of  the  back  of  either  hand  or  forearm,  he 
confused  them;  and,  indeed,  iu  comparing  the  sensibility  of  this 
region  with  that  of  the  inner  portion  of  the  back  of  the  hand  and 
two  inner  fingers,  or  with  the  corresponding  part  of  the  opposite 
hand,  no  very  striking  difference  could  be  detected. 
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"  All  portiouB,  too,  of  the  bact  and  aides  of  the  middle  finger 
appeared  equally  sensitive.  He  could  distiii^iBh  also  between 
the  contact  of  hot  and  cold  bodies  in  this  region  as  well  as  in  other 
parts.  He  always  remarked  the  distinction  between  the  touch  of 
&  cold  steel  sound  and  one  that  had  been  previously  dipped  in  hot 
water.  When  desired  to  experiment  on  himself  by  touching, 
scratdiing,  or  pricking  the  different  parts,  he  repeatedly  declared 
tfither  that  he  could  perceive  no  difference  of  sensibility,  or  that 
the  radial  portion  of  the  dorsum  of  the  hand  was  rather  more  sen- 
sitive than  the  other  half.  These  observations  were  carefully 
repeated  in  various  ways,  day  after  day,  with  a  uniform  result; 
indeed,  the  man  at  last  got  tired  of  them,  concluding,  no  doubt, 
that  the  existence  of  acute  sensibility  had  been  abundantly  ]iroved. 
It  need  hardly  be  said  that,  in  many  of  the^e  experiments,  the 
man  was  blindfolded,  and  otherwise  prevented  from  forming  any 
idea  of  what  we  did,  except  through  the  sense  of  touch. 

'■  Now,  what  is  the  interpretation  of  this  remarkable  fact  ?  All 
anatomists  will  agree  that,  so  far  as  ordinary  dissection  f^ies,  the 
skin  on  the  out<'r  half,  or  thereabouts,  of  the  back  of  the  Iiiind, 
and  of  the  back  of  the  thumb,  forefinger,  and  outer  portions  of  the 
back  of  the  middle  finger,  is  supplied  only  by  branches  of  the 
radial  nerve;  and  when  any  variation  ia  witnessed  in  the  distri- 
bution of  this  n-rv  to  the  back  of  the  hand,  it  is  almost  always 
that  it  supplies  more  than  the  usual  portion  of  integument,  going 
on  sometimes  to  the  ring-finger.  I  cannot  doubt,  therefore,  that 
in  this  instance  the  parts  in  question  were  supplied  in  the  usual 
way,  only  through  the  branches  of  the  radial  nerve.  But,  then, 
how  could  these  parts  retain  sensibility  after  the  removal  of  some 
inches  of  the  nerve-trunk  ?  I  can  onlj'  account  for  it  thus :  we 
know  that  in  the  forearm,  just  above  the  wrist,  some  small 
branches  of  the  external  cutaneous  nerve  communicate  with  the 
radial,  and  it  may  be  that  at  this  junction  the  radial  receives 
filam<'nts  from  the  external  cutaneous,  which  so  pass  down  to  be 
distributed  with  the  filaments  of  the  radial  even  to  the  skin  of  the 
hand.  This  seems  to  me  the  most  probable  view  of  the  matter — 
indeed,  the  only  reasonable  one.'' 

'I'he  next  case  was  reported  by  Jtr.  Itutlin,  in  vol,  xxv.  of  the 
I'dl/iolof/unl  Sorii'/i/x  Trajisricliuiix : 

"  D.  U.,  aged  thirty-two,  was  admitted  into  St.  Bartholomew's 
Hospital  with  a  broken  back  (in  June  1873),  of  which  he  died  three 
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or  four  days  after  admiagion.  There  was  noticed  on  hia  left  forr- 
arm,  three  or  four  inches  above  the  wrist,  a  long  oblique  acar, 
apparently  the  remains  of  a  tolerably  deej)  and  severe  wound ;  the 
ring  and  little  fingers  were  exceedingly  contracted.  Die  little  finger 
especially  drawn  in  towards  the  palm.  Neither  of  them  could  be 
at  all  straightened ;  the  skin  covering  tlieni  was  tense  and  glazed. 
The  inuacles  of  the  ball  of  the  little  finger  were  atrophied  to  an 
extreme  degree  and  contracted.  The  interossei  and  abductor 
indicia,  the  abductor  pollicis  and  the  inner  head  of  the  flexor 
brevis  pollicis.  were  in  the  same  condition.  But.  as  far  as  could 
be  ascertained  by  careful  examination,  there  was  no  loss  of  sensa- 
tion, feeling  being  as  complete  in  one  hand  as  in  the  other. 

"  The  history  which  he  gave  of  this — for  he  was  in  complete 
possession  of  his  faculties  until  shortly  before  his  death — was  as 
follows :  that  fourteen  years  previously  hia  forearm  was  wounded, 
and  he  was  in  the  hospital  for  fourteen  weeks.  At  the  time  of 
admission,  and  for  some  time  afterwards,  the  hand  was  'numb  '  on 
the  inside.  He  regained  feeling  in  it  before  he  went  out ;  his 
fingers  became  drawn  down  afterwards. 

"  A  post-mortem  examination  showed  that  the  ulnar  nerve  had 
been  completely  divided  about  three  and  a  half  inches  above  the 
wrist.  The  upper  portion  was  firmly  united  to  the  anterior  surface 
of  the  tendon  of  the  flexor  carpi  nlnaris ;  the  lower  portion  was 
united  to  the  same  tendon,  but  to  its  posterior  and  external  aB|wct. 
No  communication  whatsoever  could  be  discovered  between  the 
extremities  of  the  divided  nen-e,  which  were  not  only  far  apart, 
but  also  on  a  totally  different  plane, 

"  The  upper  portion  showed  very  little  atrophy,  even  when  ex- 
amined with  the  microscope.  About  three-fourths  of  an  inch 
above  its  point  of  union  with  the  tendon  was  a  large  bulbous 
swelling,  similar  to  the  swelling  found  at  or  about  the  ends  of 
uer\'es  in  stumps.  The  lower  portion  of  the  nen-e  was  exceedingly 
atraphied.  Sections  examined  microscopically  showed  that  it  was 
composed  almost  wholly  of  connective  tissue,  but  here  and  there 
could  be  seen  small  points  which  had  been  deeply  coloured  with 
carmine,  and  which  resembled  axis  cylindei-s." 

The  manifest  care  expended  on  a  thorough  investigation  of  the 
recorded  cases,  and  the  higli  reputation  of  many  of  the  surgeons 
under  whom  the  patients  happened  to  be  placed,  leaves  little  or  no 
room  for  doubting  the  reality  of  the  retention  of  a  certain  amount 
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of  Bensation  in  the  area  supplied  by  the  divided  nerve.  The  more 
care,  then,  is  necessary  in  arriving  at  the  conchiaion  that,  in  the 
case  of  any  injury,  a  regeneration  and  reunion  of  the  divided  ends 
has  occurred;  for,  if  the  surgeon  disregard  the  possibility  of  a 
snpplementarj'  nen'e-supply,  he  is  apt  to  refer  any  signs  of  re- 
turning sensation  to  a  reunion  of  the  nerve,  and  not  to  its  true 
cause. 

In  addition,  then,  to  testing  the  tactile  power  and  amount  of 
antesthesia,  it  is  necessary  to  note  the  presence  or  absence  of 
trophic  change.  If  coincidently  with  a  gradually  returning  sense 
of  touch,  the  nutrition  of  the  part  improves;  if  previous  trophic 
lesions  pass  away ;  and  if,  what  ia  most  iraport.ftnt,  the  atrophied 
muscles  resume  their  normal  bulk,  their  reaction  to  faradism  and 
their  contractile  power,  it  may  fairly  be  considered  proved  that  a 
reunion  of  the  divided  nerve  has  occurred.  But,  in  the  absence 
of  these  additional  symptoms  of  regeneration,  a  simple  rcfiini  0/ 
seimitiim  ifoe»  not-  afford  miffitieitt  proof  of  new  nerve  formatioii. 

With  regard  to  the  extent  to  which  this  supplementary  sensa- 
tion (sensibility  8uppl6^e  of  L^ti^vant)  may  be  present,  L6ti6vant 
writes : 

"These  supplementary  sensations  are  very  imperfect,  but,  in 
proportion  to  the  length   of  time   which    has    elapsed    since   the 

section,  thi'T  undiTcro  hv  iisi'  ri  p^ri'ntiT  development 

"  It  is  modified  by  certain  local  pathological  conditions.  Thus, 
after  certain  nerve  divisions,  practised  chiefly  for  neuralgia,  there 
is  produced  a  sort  of  local  stupor  which  masks  the  supplementary 
sensibility  for  a  few  days.     Sensibility  is  gradually  restored  as 

this   stupor   is   dissipated Supplementary  mobility  and 

sensibility  have  a  variable  duration — temporary  in  some  cases, 
they  are  permanent  in  others." 

With  the.se  remarks,  my  own  experience  would  lead  me  to 
agree ;  and  I  would  only  add  that,  in  some  cases,  the  Bupjtle- 
inentary  sensation  appears  to  be  most  marked  immediately  after 
the  nerve  section,  and  that  it  subsequently  disappeare. 

The  manner  in  which  this  sensibility  is  kept  up  is  thus 
stated  by  llichef :  "  As  both  the  loops  and  filanienf-s  which  lud 
id  the  touch  coqiuscle.s  are  compound,  containing  fibres  from  the 
median,  radial,  and  ulnar  neri'es,  section  of  one  of  these  trunks 
is  powerless  to  deprive  of  sensibility  the  coqiuscles,  which  are  the 
essi'ntial  organs  of  touch."  This  is  &  propos  of  a  division  of  the 
median. 


^ 
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Arloing  aijd  Tripicr'  espresa  nincli  the  same  opinion,  and  state 
that,  after  division  of  thi-ee  out  of  the  four  collat<.Tal  nerves  on  tlie 
toe  of  a  dog,  sensibility  still  remains,  but  is  destroyed  by  dividing 
the  other  ner\'e.  This,  however,  is  certainly  not  applicable  in  its 
entirety  to  the  human  subject,  as  there  can  be  no  doubt  that  in 
many  cases — e.g.,  after  division  of  the  median  at  the  wrist — the 
fingers  are.  in  parts,  frequently  entirely  anjBsthetic.  Israel,  iji  thu 
case  quoted  by  him,  is  inclined  to  ascribe  the  cause  of  the  supple- 
mentary sensation  to  a  chance  union  of  the  proximal  ends  of  the 
injured  nerves  with  another  nerve  which  was  yet  intact ;  this  con- 
dition, however,  is  not  essential  for  the  presence  of  supplementary 
sensation. 

llr.  Savory,  with  more  probability,  refers  this  condition  to  what 
I  may  call  the  "  coarse  anastomoses,''  in  contradistinction  to 
Richet's  explanation,  and  in  the  case  of  injury  to  the  musculo- 
spiral,  on  which  he  bases  his  arguments,  instances  the  iinion  of 
small  branches  of  the  ext-emal  cutaneous  with  filaments  of  the. 
radial  nen'e.  Ko  difficulty  need  be  found  in  accepting  either 
Richet's  or  Savory's  explanation:  it  has  already  been  pointed  out 
that  the  nerves  can  transmit  currents  equally  well  in  either  direc- 
tion, and,  considering  the  comparatively  small  bonds  of  union 
which  exist,  and  the  fact  that  they  do  not  enlarge  as  do  the 
collateral  vessels  after  ligature  of  an  artery,  the  imperfections  of 
the  supplementary  sensations  will  not  excite  surprise. 

In  addition  to  simple  inability  to  perceive  the  contact  of  various 
bijdies  with  the  skin,  there  is  often  found  a  want  of  power  to 
localize  correctly  the  exact  sprjt  touched.  Frequently  a  patient 
will  perceive  that  some  part  of  the  hand  is  being  touched,  but,  on 
on  being  asked  to  name  the  finger  or  spot  of  contact,  he  mak.ts 
mistakes.  Thus,  on  pricking  the  back  of  the  finger,  he  fancies 
that  it  is  the  front  which  is  being  experimented  on,  or  else  another 
finger,  or  else  even  the  palm  or  back  of  the  hand.  In  my  experi- 
ence, there  seems  to  be  no  particular  law  as  to  this  transference  of 
sensations^ sometimes  the  patient  fixes  on  a  spot  which  is  really 
devoid  of  sensation,  at  other  times  on  a  sound  digit.  The  sense  of 
pain,  as  evinced  by  pricking  or  pinching,  is  generally  tost  in  pro- 
portion to  the  amount  of  aufcsthesia,  but  in  a  considerable  number 
of  cases  all  sense  of  pain  is  absent,  and  yet  there  is  not  complete 
anEesthesia  ;  the  reverse  is  rarely  the  case.  In  my  opinion,  this  is 
due  to  the  fact  that  a  more  intense  impression  is  necessaiy  to  give 
•  Annalt*  <lt  3ttd.  I'eJ.   1876. 


rise  to  pain,  and  that  a  proportionately  perfect  neire-snpply  is 
requisite,  while  the  Bensatinn  of  touch  can  be  more  or  less  clt-arly 
perceived,  even  when  the  nerve  patha  are  more  or  less  damaged. 

In  rare  cases,  iLe  skin  may  be  in  an  hypenesthetic  condition; 
this,  I  think,  only  occurs  in  cases  of  incomplete  section,  in  conjunc- 
tion with  neuritis  as  a  rule,  but  sometimes  apart  from  this  in  the 
ncufhbotirkood  of  trophic  lesions,  and  at  the  junction  of  anjesthetic 
with  healthy  skin. 

ITie  mitscles  supplied  by  the  divided  nerve  are  paralysed  by  its 
section,  and  the  subaec|uent  changes  which  take  place  in  tliem 
have  been  already  described.  It  remains,  however,  to  notice  the 
deformities  which  result  from  their  atrophy. 

Tlie  exact  method  by  which  the  altered  condition  of  a  muscle 
after  nerve  section  causes  contractions  and  deformities  appears 
to  be  very  imperfectly  understood.  It  is  generally  spoken  of 
as  if  it  were  an  active  contraction  either  of  the  muscle  itself 
or  else  of  the  degenerated  tissue  which  takes  its  place.  I 
b.'lieve  that  this  \'iew  is  not  correct.  The  muscle  undergoes 
atrophy,  it  shrinks  and  grows  smaller  in  every  diameter,  but 
not  with  any  degree  of  force  sufficient  to  cause  actual  deformity. 
No,  the  whole  secret  of  the  process  lies  in  the  fact  that  thr 
mi'.sck  gluinJcs  imly  to  lonij  na  H  ii  iinojiposa! ;  if,  therefore,  its 
origin  mid  insertion  be  uudiily  iippro.xitnsted  diirin-j  Ih-  process 
of  atrophy,  they  will  remain  in  such  a  condition  wlien  the  trophic 
changes  have  ceased,  not  because  they  have  been  drawn  together 
by  auch  changes,  but  that  the  atrophy  found  them  in  a  certain 
position  and  fixed  them  there.  For  instance,  after  section  of 
the  median  ner\'e  in  the  upper  arm,  it  ia  very  common  for  per- 
manent flexion  of  the  digits  to  ensue,  but  the  reverse  is  not  the 
case  after  the  division  of  the  musculo-spiral ;  the  fingers  and  wrist 
are  not  then  extended,  but,  on  the  contrary,  are  flexed.  AVhence 
the  difference?  I  think  it  is  easily  explicable.  When  the  hand 
is  paralysed,  or  when  it  is  simply  not  in  use,  tlie  fingers  naturally 
lie  in  a  position  of  flexion,  and  in  this  position  they  are  gradually 
fixed  by  the  trophic  changes.  There  is  evidently  no  acti\'e  con- 
traction, for  if  it  occurred  in  the  flexors  in  the  case  of  division  of 
the  median,  the  same  result  ought  to  follow  in  the  extensors  on 
Section  of  t!ie  muscnlo-spiral,  and  lij-per- extension  of  tlie  fingers 
and  wrists  would  result.  This  condition  is  prevented,  however,  by 
the  naturally  bent  position  of  the  hand,  and  by  the  frequent 
exercise  of   the  flexors.     Similarly,  after  infantile  paralysis,  the 
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most  common  dt-fomiities  are  eqtiinua  and  bent  kaee.  But  in  many 
cast's  the  whole  of  the  muscles  of  the  lower  extremity  are  equally 
paralysed  ;  why,  then,  are  not  the  leg  and  foot  sometimes  extended  ? 
Simply  for  the  very  good  reason  that  both  of  them,  either  in  sit- 
ting or  walking,  but  more  especially  the  former,  naturally  fall  into 
the  position,  in  which  they  are  subsequently  fixed,  by  the  shrinking 
of  the  muscles  which  occurs  at  a  period  when  from  the  nature  ot 
the  illness  the  putient  is  unable  to  take  active  exercise. 

I  am  then  very  strongly  of  opinion  that  the  "  irresistible  power 
of  contraction  of  the  paralysed  muscles,"  described  by  some 
authors,  has  no  existence  in  fact,  but  am  quite  willing  to  allow 
that,  when  shrinking  has  once  occurred,  the  mnscles  cannot  be 
restored  to  thi-ir  normal  length.  ITiere  is,  however,  one  form  of 
active  contraction  which  is  sometimes  verj-  troublesome — nameTy, 
that  which  ia  due  to  the  unbalanced  action  of  the  unaffected  ■ 
muscles ;  it  may  produce  a  real  deformity,  though  not,  I  think, 
very  frequently. 

Tlie  changes  in  the  electric  irritability  of  divided  nerves  appear 
to  commence  very  early  after  section,  MM.  Cossy  and  Dejeune 
found  that  after  section  of  the  sciatic  in  guinea-pigs,  the  excita- 
bility of  the  peripheral  segment  is  diminished  on  the  second  day, 
and  after  the  third  is  entirely  lost.  Leegard*  says  that  at  first  the 
irritability  of  the  divided  nerve — i.e.,  of  its  distal  end^is  slightly 
increased  in  some  cases,  but  not  constantly,  and  agrees  with  the 
above  observation  that  by  the  third  day  it  no  longer  reacts  to 
<.'lectricity. 

The  electrical  condition  of  the  muscles  has  been  already  referred 
to  in  speaking  of  trophic  changes,  and  the  extent  to  which  a  muscle 
will  respond  to  electrical  stimuli  after  nerve  lesions  has  been  made 
by  some  authors  a  point  of  great  importance  iu  the  prognosis  of 
such  injuries.  It  must  not,  however,  be  thought  that  the  absence 
of  all  reaction  to  the  proper  stimuli  in  any  way  indicates  that 
motion  is  permanently  lost,  for,  as  we  shall  see  presently,  if  the 
continuity  of  the  nerve  be  re-established,  regenerative  changes 
will  take  placo  in  the  muscle,  at  any  rate  for  a  considerable  time 
aft«r  the  date  of  the  original  lesion. 

But  although  the  failure  of  a  muscle  to  react  to  electrical 
stimuli  is  not  by  any  means  to  be  considered  an  indication  that  it 
ia  beyond  recovery,  the  behaviour  of  the  muscle  to  the  electric 

•  JrdUv/Qr  Rlin.  Med.,  iSSo. 
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mt  nevertheleBB  affords  tlie  most  valuable  evidence  an  to  its 
'connection  with  its  trophic  nerve-centre. 

On  examining  a  muscle  ia  a  natural  condition  with  a  galvanic 
cnrrent,  it  will  be  found  that  the  kathodic  cloBure  contraction 
(k.c.c.)  is  greater  than  the  anodic  closure  contraction  (a.C.c),  a 
condition  which  is  briefly  expressed  by  the  fonniila  K.C.C.  >  a.C.c. 

It  has  been  sliown  by  Erb*  that,  in  a  muscle  separated  from  its 
motor  neFVP,  this  reaction  undergo'-s  a  marked  change,  the  A.C.c. 
becoming  first  eqnal  to  and  then  greater  than  tht-  K.C.C.  which, 
together  with  other  electrical  conditions,  go  to  make  up  ihi' 
so-called  ■'  reaction  of  degeneration." 

This  alteration  in  the  electrical  reaction  of  the  muscle  is  well 
and  briefly  put  by  M.  Nicaise-f     He  says : 

"During  the  first  fifteen  days  the  faradization    curve  becomes 

.    gradually  depressed.     After  the  third  week  the  muscle  is  no  longer 

excitable — at  least,  through  the  skin.    Towards  the  sixth  week,  in 

favourable  cases,  the  excitability  reappears,  and  gradually  increases 

until  it  reaches  the  normal  reaction. 

"  But  the  galvanization  curve  follows  an  entin'ly  different  course. 
During  tht-  first  fifteen  days  it  follows  the  faradization  curve ;  but 
from  the  third  week,  when  the  interrupted  currents  have  no  longer 
any  effect,  the  galvanic  reaction  is  exaggerated,  the  curve  is  raised, 
soon  I'xci'eding  th''  iiomial,  and  renchta  its  mnxiujuiu  when  thi' 
Other  is  at  its  minimum.  At  the  moment  that  repair  begins  to 
take  place  the  phenomena  follow  an  inverse  order;  and  at  th{' 
same  time  that  the  faradic  curve  is  raised  the  galvanic  curve  is 
lowered,  and  both  gradually  return  to  the  normal  level.  If,  instead 
of  a  favourable  case,  we  suppose  a  case  in  which  the  regeneration 
of  the  nerve  does  not  occur,  there  is  no  ascent  of  the  faradic 
curve,  and  the  galvanic  curve,  after  being  elevated,  falls  again 
to  the  normal,  and  then  continues  to  sink  until  the  reaction 
becomes  itil." 

The  above  paragraphs  form  a  verj'  accurate  summary  of  thf 
conclusions  arrived  at  by  Erb  and  other  experimenters.  The  care 
with  which  the  results  have  been  record<'d  leave  no  doubt  in  my 
mind  as  to  the  accuracy  of  the  obsen-ations,  and  it  only  remains  to 
notice,  Iwfore  proceeding  further,  that  these  conclusious  are  the 
result  of  ex]>eriments  on  animals  and  not  of  clinical  oW'i'vatifnis 
on  man.    These  exj^w.Timents  I  have  not  myself  ri'peated.  Iw'cause  I 
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hare  no  doubt  tliat  the  concliisiona  arrived  at  are  correct.  More- 
over, inasmuch  as  I  am  intereat*^d  more  particularly  in  the  ner\-e 
injuries  of  man,  I  have  found  that  I  could  better  occupy  my  timi; 
by  examining  the  electrical  reactions  in  the  muscles  after  severe 
injuries,  such  as  are  met  ivitli  clinically.  And  here  I  would  point 
out  again  that  the  changes  that  occur  in  the  nerves  or  in  the  parts 
.supplied  by  them,  as  noted  by  experiments  on  animals,  do  not 
necessarily  find  their  exact  counterpart,  in  similar  conditions  in 
man.  Thia  is  a  ixiint  that  is  duly  appreciated  by  Nicaise,  who 
says,  after  concluding  the  paragraphs  I  have  quoted:  "Do  the 
same  phenomena  occur  in  man  as  in  animals  which  are  made  the 
subject  of  experiment  y  Precise  observations  are  not  sufficiently 
numerous  to  permit  this  fact  to  be  definitely  affirmed.  A  minute 
study  of  these  electric  phenomena  iu  the  traumatisms  of  ner\-es 
ia  then  necessary  before  we  can  apply  with  certainty  to  man  the 
results  observed  iu  animals." 

\\'itli  this  I  entirely  agree,  but  have  so  far  searched  in  vain 
amongst  the  now  numerous  recorded  cases  of  nerve  injury  for 
any  information  on  thia  point.  My  own  observations,  however, 
lead  me  to  disagree  with  Erb,  in  some  particulars  at  least;  and 
I  would  take  the  present  opportunity  of  acknowledging  the 
valuable  assistance  I  have  received  from  Dr.  Steavenson,  elec- 
trician to  St.  Bartholomew's  Huspital,  who  has  very  frequently 
examined  patients  in  whose  cases  I  have  been  specially  interested. 
I  have  found  that  in  cases  of  ner\-e  section  the  faradic  excita- 
bility of  the  paralysed  muscles  has  disappeared  witli  much  greater 
rapidity  than  in  animals;  for,  whereas  Krb  states  that  it  gradually 
fades  and  finally  disappears  in  the  third  week,  I  iiave  found  abs<.i- 
luti'ly  no  i-eactiou  to  the  strongest  current  as  early  as  the  third  or 
fourth  day.  In  one  case  only  did  excitability  persist  until  the  eighth 
day.  ^Vith  regard  to  the  galvanic  curi-ent,  there  is  again  a  marked 
difference  between  tlie  condition  iu  nmn  and  animals.  In  the 
latter  the  galvanic  irritability  of  the  muscles  is  said  to  become 
greatly  increased  at  the  second  week,  and  in  the  third  week  the 
excitability  is  so  great  that  contractions  are  excited  by  the  currei:t 
evolved  from  only  two  or  three  cells. 

Such  is  not  my  experience,  I  have  never  seen  but  once — and 
then  it  was  doubtful — the  least  increased  excitability.  On  the 
contrary,  I  have  found  that  the  galvanic  irritability  diminished 
rapidly,  so  that  in  two  or  three  weeks,  at  a  time  when,  theoreti- 
cally, excitability  should  be  at  its  height,  strong  currents  produced 


SYMPTOMS   OF  NERVE  INJURIES.  77 

but  slight  fibrillar  contractions.  And  whereas,  by  experiment,  the 
date  of  the  final  diaapp'arance  of  galvanic  excitability  has  been 
fixed  at  about  eight  or  ten  weeks,  I  have  found  it  to  vary  in  man 
from  about  the  third  to  the  sixth  week  at  the  latest. 

With  regard  to  the  aferations  in  reaction  to  the  kathodal  and 
anodal  closure  currents,  my  own  observations  are  in  accordance 
with  those  of  others.  I  have  found  that  the  anoda!  closure  con- 
traction, about  a  week  or  ten  days  after  injury,  was  either 
equal  to  or  greater  than  the  kathoda!  closure  contraction.  This 
reaction  is  of  great  value  from  a  diagnostic  point  of  x'iew,  and  is 
also  most  reliable.  Considerable  care  is  nevertheless  requisite  in 
investigating  the  affected  muscles. 

The  next  point  for  consideration  ia  the  permanency  or  otherwise 
of  these  altered  reactions.  Supposing  that  at  the  end  of  a  few- 
weeks  all  electrical  excitability  lias  diaapi>ean'd  in  the  paralysed 
muscles,  when  must  we  look  for  its  recurrence  V  and  in  what  way 
does  its  absence  influence  the  prognosis':'  To  thia  it  may  be 
answered  that  if  the  divided  ner\'e  does  not  reunite,  the  electrical 
excitability  will  not  retura;  but  that  if  it  does  unite,  vuhintary 
paiccr  icUl  return  before  electrical  ej-ntnhU.it ij. 

The  first  sign  of  repair  as  regards  the  muscles  must  not,  then,  be 
looked  for  in  the  electrical  reactions,  but  in  the  return  of  function ; 
and  the  continued  absence  of  electrical  irritability  ia  not  to  be 
looked  upon  as  sufficient  ground  for  a  bad  prognosis,  ^'oluntarj- 
power  often  returns  many  months,  or  even  a  year  or  more,  before 
electric  excitability — a  fact  which  is  ditBcult  to  explain,  but  of 
which  I  cannot  have  the  slightest  doubt. 

Does  faradic  or  galvanic  excitability  ri'tum  first  ?  I  cannot 
answer  this  question  quite  so  definitely  as  some  of  the  othei-s.  In 
some  cases  both  have  retamed  at  the  same  time ;  in  others  the 
muscles  have  contracted  to  the  faradic  current  whilst  yielding  no 
response  to  galvanism.  I  have  never  seen  galvanic  irritability 
return  before  faradic.  In  most  of  the  cases  I  have  observed,  the 
galvanic  reactions,  when  they  first  reappeared,  were  normal  in 
qaality,  but  in  one  case,  where  they  did  not  return  uutil  six  months 
later  than  the  faradic  reaction,  the  reaction  of  degeneration  was 
irell  marked.  The  following  notes  of  cases  illustrate  most  of  these 
points : — 

Case  I. — James  D.,  aged  thirty-four,  divided  his  ulnar  uer\-e  on 
April  7th. 
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April  9th. — No  reaction  to  faradiam  of  ulnar  muscles.  Good 
reaction  to  galvanism  of  ditto. 

14th. — No  reaction  to  faradism.  Very  slight  reaction  to  gal- 
vanism. 

Case  II. — George  H.,  aged  thirty,  divided  his  ulnar  nerve  on 
May  8th. 

May  I  ith. — Muscles  supplied  by  ulnar  nerve  react  to  faradism ; 
to  galvanic  current  a.c.C.  =  k.c.c. 

13th. — Complete  loss  of  faradic  contractility  in  all  the  muscles 
supplied  by  the  ulnar  nerve.     Very  slight  reaction  to  galvanism. 

Case  III. — Emile  M.,  aged  forty-seven,  divided  ulnar  nerve  at 
elbow  on  Februarj-  22,  1884. 

Feb.  25th. — Faradic  current.  No  reaction  of  muscles  supplied 
by  ulnar  nen-e. 

Case  IV. — John  J.,  aged  thirty,  divided  his  ulnar  nerve  at  the 
wrist  on  February  23,  1885. 

Feb.  24tli. — Faradic  curreut,  oil  muscles  react.  Galvanic  current, 
K.c.c,  =•  A.C.C.    No  increased  irritability.    Ulnar  muscles  paralysed, 

26th, — Faradic  current,  slight  reaction  of  interossei.  Galvanic 
current,  A.C.C.  =  K.C.C,     No  increased  irritability. 

27th. — No  chauge, 

28th. — Faradic  current,  marked  diminution  of  excitability. 
Galvanic  current,  in  third  interosseous  muscle  A.c.c.  >  K.c.c.  Other 
interossei  as  before. 

March  ist. — Faradic  current,  only  the  faintest  contraction. 
Galvanic  current,  A.C.C.  >  K.c.C. 

4th. — No  reaction  to  fai'adism.  The  faintest  tremor  to  gal- 
vanism. 

Case  V. — Henry  B..  agi-d  forty-seven,  divided  his  ulnar  nerve 
on  February  6th. 

Feb,  28th, — Complete  loss  of  Ijotli  faradic  and  galvanic  cou- 
tractility. 

Case  VI. — Annie  B.,  aged  twenty-seven,  divided  her  median 
nerve  at  the  wrist  on  September  27,  1885.  On  account  of  the 
hand  being  entirely  covered  with  antiseptic  dressings.  I  was  unable 
to  examine  the  condition  of  the  muscles  until  the  third  wuek. 
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Ou  October  20th  there  was  found  to  be  no  reaction  to  faradism 
in  either  the  opponens  or  abductor  poUicis.  TW:  same  mnscles 
^ve  the  reaction  of  degeneration  to  the  galvanic  current  (a.CC.  =» 
X.C.C.),  but  instead  of  there  being  marked  excitability  there  was 
^reat  loss  of  galvanic  irritability,  and  the  contract  iona  were  alow 
and  wavy. 

(3ct.  30th. — The  rausclea  supplied  by  the  median  nerve  require 
I'iphteen  more  cella  to  cause  a  contraction  than  do  those  of  the 
other  haud,  and  then  acaroely  react. 

It  will  thna  be  seen  that  after  nerve  section  the  paralysed 
muscles  usually  fail  to  contract  to  the  faradic  current  after  the 
third  or  fourth  day.  That  at  the  same  time,  tested  by  tlie  giJvanic 
current,  A,C.C.  =  K.c.c.,  and  Int^r  on  A.c.C.  =■  K.c.C.  In  three  to  six 
weeks  there  is  complete  loss  of  all  electric  excitability. 

In  support  of  my  statement  that  voluntary  power  returns  before 
electric  excitability,  I  append  the  following  extracts  fnjm  cases  I 
have  observed : — 

Case  I. — J.  C,  aged  seventeen!  divided  his  musculo-spiral  nerve 
on  March  25,  1883, 

On  April  28th  the  operation  of  secondary  suture  was  i)erfonned. 

On  July  27th  there  was  .'forae  return  of  power  in  the  previously 
paralysed  extensor  mnscles,  but  no  return  of  electric  excitability. 

On  Nov.  i6th  there  was  almost  perfect  restoration  of  power,  but 
no  reaction  to  galvanism  or  faradism. 

On  JIarch  25,  1884 — one  year  after  the  injurj- — there  was  com- 
plete restoration  of  voluntary  power,  but  still  no  electric  excita- 
bility. 

Oct,  9,  1884. — Wrist  extensors  and  extensor  ossis  metacarpi 
pollicis  react  to  faradism  and  galvanism,  but  the  extensors  of  the 
phalanges  of  the  fingers  and  thumb  do  not  react. 

Cask  II.— T.  M„  aged  twenty-four,  divided  his  nu'dian  ner\-e  on 
July  20,  1882. 

May  5,  1S83.— The  divided  ends  were  sutured, 

Nov,  26,  18S3. — Return  of  jKtwer  in  oppnuins  and  abductor 
pollicis.     Xo  reaction  to  galvanism  or  faradism. 

March  28,  1S84. — Muscb'S  quite  as  g*X)d  as  n,i  ulher  liund. 
Veiy  slight  reaction  to  a  strong  faradic  curreni. 

Sept.  22.  1885. — Reaction  noniiol  to  faradism  and  galvauism. 
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Case  III. — W.  W.,  aged  nineteen,  divided  hia  nlnar  nen^e  at 
the  wrist.  Seven  months  later  the  divided  ends  were  sutured.  In 
five  months  there  was  return  of  voluntary  power  in  the  interoasei 
and  muscle  of  the  ball  of  the  little  finger.  A  year  later  the  hand 
was  quite  well,  but  there  was  yet  no  reaction  to  electrical  stimuli. 

Case  IV. — C.  R.,  aged  eleven,  divided  her  ulnar  ner\-e  in  the 

forearm.  Three  months  later  secondary  suture  was  performed. 
Muscular  ])ower  began  to  return  in  about  eighteen  mouths.  Six 
months  later  the  muscles  supplied  by  the  iilnar  nerve  reacted  to 
faradism,  but  not  to  galvanism.  After  an  interval  of  another  six 
months  galvanic  irritability  was  restored,  but  the  reaction  of 
degeneration  was  well  marked. 

Piinetured  Wounds  of  Nervea  and  Partial  Division. 

—  Vvf  iimny  yoar.s  it  wns  taiijj:lit  that  a  partial  diviBioii  of  a  nerve 
was  more  liliely  to  bo  followed  by  serious  complications  and  by 
severe  trophic  lesions  than  was  complete  division. 

Such  is,  I  believe,  an  altogether  erroneous  idea.  On  the  con- 
trary, the  less  of  the  nerve  divided  the  less  is  the  anfesthesia  and 
paralysis,  and  the  fewer  the  trophic  lesions.  Further,  as  the 
divided  ends  in  such  cases  are  not  separated,  union  is  more  likely 
to  be  rapid  and  perfect  than  in  cases  of  complete  section.  The 
following  cases  may  be  quoted  in  support  of  these  statements: — 

Fiiiictureii  Wound  of  Poderi-or  Interosseous  Ni-rvv. 
Gradual  1 


Henry  C,  aged  eleven  years,  was  admitted  into  St.  Bartholo- 
mew's Hospital  on  January  3.  1884.  On  December  24.  1883, 
he  fell  on  some  wood  and  sustained  a  wound  on  the  posterior  sur- 
face of  the  forearm  two  inches  below  the  elbow-joint.  On  admission 
there  was  fonud  to  be  suppuration  amongst  the  muscles  of  the 
back  of  the  forearm.  The  muscles  supplied  by  the  posterior  inter- 
osseous ner\'e  were  paralysed, 

Jan.  1 2th. — Electrical  Examination,  No  reaction  to  either 
galvanism  or  faradism  of  the  extensors  of  the  wrist,  fingers,  or 
thumb.     No  loss  of  sensation. 

March  1st. — Is  faradized  daily. 

loth. — Slight  reaction  to  faradism.   There  is  now  no  wrist-drop. 

28th. — Discharged,  further  unproved. 


SYMPTOMS  OF  NERVE   INJURIES.  Si 

April  24th.— Can  extend  the  wrist,  fliumb.  and  fingers,  (ituitl 
Teaction  of  the  thumb  extensors  and  of  the  extensor  indicia, 
extensor  cai-pi  radialis  longior  and  brevior  to  faradism.  Reaction 
of  till-  three  inner  lingers  and  of  the  extensor  carpi  ulniiris  veiy 
feeble. 

PinicfiuriJ  Wui'.id  "/M-'fuut  N.rix.—Griuln,il  Rn-orcrif. 

^^'illiftnl  C,  aged  fourteen,  was  admitted  into  St.  Bartholomew's 
Hospital,  April  27.  1883.  Ue  had  cut  his  forearm  a  month 
previously  by  putting  his  hand  through  a  pane  of  glass.  From  tho 
time  of  the  accident  some  of  his  fingers  had  been  verj-  numbed. 
Condition  on  admission:  A  wound  an  inch  and  a  half  above  the 
wTist,  immediately  over  the  course  of  the  median  nerve,  almost 
completely  healed.  No  tenderness,  but  preas\ire  on  the  upper  lip 
of  the  wound  causes  tingling  iu  the  median  distribution.  This 
tingling  is  not  felt  on  pressure  lower  down  the  wrist.  Sensation : 
Absent  to  all  stimuli  over  the  front  of  the  thumb,  index  and 
half  the  middle  finger,  also  over  the  back  of  the  index  and 
middle,  aa  far  down  as  the  middle  of  the  first  phalanx.  Impaired 
over  the  other  half  of  the  middle  finger  and  the  radial  half  of  the 
ring.  Trophic :  No  trophic  changes.  Muscles :  He  can  opposr- 
the  thumb,  though  feebly. 

June  38th. — No  wasting  of  muscles.  Sensation  improved  over 
I  lie  middle  tinf."'r  so  that  he  can  accurately  localizi-  a  touch  on  any 
]>art  of  the  palmar  surface.  Trophic  :  The  nails  of  all  the  fingers 
are  ridged,  toothed,  and  furrowed.  The  hand  is  painful  when  cold, 
but  not  otherwise.     Ordered  to  use  a  stimulating  liniment. 

July  26th. — Sensation  much  improved  in  the  middle  and  index 
fingers.     No  other  change. 

Nov.  26th. — The  nails  are  now  all  quite  natural.  Sensation  has 
improved  in  all  the  fingers, 

March  25.  1884. — Hand  is  useful  and  strong.  He  says  he 
can  do  anything  with  it.  Klectricnl  examinatiou:  No  faradio 
contractility. 

f)ct.  8th. — No  further  change, 

Jlarcli  26,  18S5. — Sensation  much  irni)roved.  Can  localize 
evervwlieiv,  but  still  complains  of  nunibnesH.  No  eh'ctfical  re- 
action of  opponens  pollicis. 

.July  9th. — The  coudilion  of  the  hand  is  pmcticully  natural, 
but  there  is  still  uo  electrical  reaction. 

Sept.    24tii. — Reaction    of    all    the    thumb    nniscles    to    both 
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faradisni  and  galvaitism.     Tlien-  ia  slight  loss  of  I'nradii.-  excita- 
bility. 

I'lirli'tl  Dh-imm  »f  Ihr  MalUtn  nn-l  Uhuii-  N-i-n-^.—drtuhml 
Ei-Morufiiin  nf  Fiuulwn. 

E.  M.,  aged  thirty-four,  cut  lier  wriBt  severely  In  August  18S3, 
There  was  much  hiemorrhage  at  the  time,  and  she  lost  sensatioiv 
and  use  in  the  hand.  Two  months  later  she  noticed  blisters  on  the 
tips  of  the  index,  middle,  and  ring  fingers,  which  appeared  without 
any  injury  having  been  suffered.  These  blisters  subsctiuently 
enppurafed,  but  caused  hei-  no  pain  excqit  in  the  case  of  the 
ring-finger. 

On  Nov.  7,  1S83,  she  was  fount!  to  have  marked  reaction  of 
degeneration  of  all  the  muscles  of  the  thumb,  intei-ossei.  and  lum- 
bricalea,  bat  the  muBcles  of  the  ball  of  the  little  finger  acted  fairly 
well.  There  was  no  reaction  to  faradisni  of  the  muscles  which 
showed  the  reaction  of  degeneration.  Sensation  :  Lost  lo  all 
stimuli  over  the  radial  side  of  the  palm  and  on  the  ]>alniar  surface 
of  tha  thumb,  index,  and  middle  fingers.  Imimired  over  the  back 
of  the  first  three  metacarpal  bones,  and  over  the  first  and  second 
])halangea  of  the  index,  middle,  and  thumb.  No  sensation  over 
the  posterior  surface  of  the  third  phalanx  of  the  eame  digits.  The 
palmar  stirfaco  of  the  ring  and  little  finger  and  ihe  skin  of  ihe 
nlnar  aide  of  the  palm  were  anaasthetic.  Tlie  dorsal  surface  of  the 
ulnar  side  of  the  hand  and  of  the  ring  and  little  fingers  had  its 
aensation  much  impaired.  The  nails  were  serrated  and  broken; 
the  hair  was  natural. 

March  26,  1884. — The  hand  is  numb  and  cold.  It  is  painful 
when  cold,  but  not  otlierwise,  There  is  general  improvement  in 
sensation,  more  especially  on  the  palmar  surface  of  the  thnmb,  Ali 
the  muscles  are  much  wasted.  The  hand  is  flat  and  thin.  She  haa 
no  power  of  opposition  or  abduction  of  the  thumb.  There  is  no 
reaction  to  faradisni  of  any  of  the  nmacles  o£  tlie  hand.  Tha 
patient  saya  that  the  hand  is  improving,  and  that  the  ring  and 
little  fingers  feel  much  better  than  the  others.  She  also  feels 
the  faradio  current  in  them  much  more  acutely  than  in  the  rest  of 
the  hand.  She  haa  some  power  over  the  ranaclea  supplied  by  the 
ulnar  nerve,  but  none  over  ihoae  supplied  by  the  median. 

Oct.  lOth. — She  says  the  hand  lias  much  improved  and  is 
improving.  She  has  no  pain,  but  the  hand  sometimes  becomes 
suddenly  stiff.     There  are  bulbs  to  be  felt  over  the  median  njid 
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ulnnr  tii'nvs  b.-tieatli  tlie  scar.  T]ic8p  ai'o  toncler  on  preasiuf. 
Thctv  aiv  111)  ti-Lipliic  t-IianpeB  except  that  the  juiiits  are  a  littln 
stiff  and  the  hauds  a  litth-  cold.  The  interoasei  muacli^s  an'  wasted 
and  the  hand  is  slightly  clawed.  Thei-e  is  no  galvanic  or  faradic 
contractility  of  the  rausclea  snpplied  by  the  ulnar  and  median 
nerves  in  the  hand;  she  can,  however,  op]X)8e  and  abduct  the 
thumb,  and  the  hand  is  useful  for  all  ordinary  work,  but  she  can- 
not sew.  Sensation  has  much  improved,  and  she  can  localize  the 
touch  of  a  pencil  everj-where  except  on  the  ulnar  side  of  the  riufj- 
finger.  She  says  the  hand  scarcely  feels  miiiib  except  when  it  is 
oold- 

March  27,  1885. — Not  much  change,  Tlie  hand  is  strong  aJ id 
useful,  and  does  not  cause  her  any  inconvenience.  The  tips  of  llie 
index  and  middle  fingers  are  still  uunib.  Tliere  is  no  farodic  con- 
tractility of  any  of  the  muscles  in  the  hand,  hut  none  of  them  ari- 
much  wasted.     Tlie  hand  is  i-eally  in  very  go(Kl  condilion. 

July  1 3th. — There  is  now  both  faradic  and  galvanic  cou- 
trnctility  of  all  the  muBclea  of  the  hypothenar  eminence.  The 
hand  is  altogether  better.  Tlie  muscles  of  the  ball  of  tlie  thumb. 
supplied  by  the  median  nerve,  are  more  wasted  and  paralysed 
than  at  the  time  the  laat  note  was  taken. 

I  might  quot«  many  other  cascB.  but  the  above  are  sufficient  to 
shiiw  that  punctured  wounds  are  not  followed  by  special  trophic 
lesions,  and  are,  on  the  contrary,  less  serious  than  is  complete 
section  of  a  nerve. 
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CHAPTER  VII. 

IirJVBIES  OF  SPECIAI.  NEBVE8. 

In  this  chapter  I  proiK)se  to  consider  the  symptoms  following 
lesion  of  such  trunks  as  are  most  commonly  damaged,  for  an 
accurate  knowledge  of  the  extent  of  the  motor  jiaralysis  and  of 
the  accompanying  anaesthesia,  together  with  any  collateral  evi- 
dence to  be  gained  by  a  careful  study  of  each  individual  case,  is  of 
considerable  importance  in  both  diagnosis  and  treatment. 

The  ner\'es  of  the  upper  extremity  are  from  their  situation  most 
prone  to  sustain  damage  in  many  ways.  They  may  be  divided  by 
wounds  from  cutting  instruments,  may  be  lacerated  together  with 
the  other  soft  parts  in  many  varieties  of  machinery  accidents,  and, 
most  often  of  all,  in  civil  practice  may  be  wounded  by  the  out- 
stretched arm  being  thrust  through  a  pane  of  glass,  or  by  falls  on 
breakable  articles,  such  as  bottles,  jugs,  or  basins.  They  may,  in 
addition,  be  damaged  by  gunshot  wounds  or  stabs. 

Symptoms  of  Division  of  the  Ulnar  Nerve. — Judging 

from  my  own  experience,  and  also  from  a  consideration  of  pub- 
lished cases,  I  am  inclined  to  believe  that  the  ulnar  is,  of  all 
nen'es,  the  one  most  frequently  wounded.  The  commonest  situa- 
tion of  an  injury  to  this  ner\'e  is  immediatt4y  above  the  wrist, 
just  where  it  comes  towards  the  surface,  befon*  passing  into  the 
hand.  Tlie  line  of  section  may  be  either  above  or  below  the  point 
at  which  the  dorsal  cutaneous  branch  is  given  off.  but  is  most 
commonly  above.  In  the  ivst  of  its  course  in  the  forearm  the 
ulnar  nerve  is  greatly  protected  by  the  muscles  amongst  which  it 
lies,  but  its  situation  does  not  prevent  its  occasional  division  in 
this  position  also.  Its  scanty  covering  and  exposed  situation 
behind  the  internal  condyle  render  it  very  lial)l(^  to  damage,  and 
we  consequently  meet  with  more  cases  of  injury  in  this  situation 
than  in  the  forearm.  In  the  upper  anu  division  is  rare,  and  tln^ 
symptoms  do  not  differ  at  all  from  those  we  meet  with  after  section 
at  the  elbow. 


FIG.  15. 

Ttie  palmar  surface  of  a  hand  some  months  after  section  of  the 
ulnar  nerve.  It  shows  the  wasting  of  the  muscles,  the  typiail 
position  of  the  digits  and  the  area  of  anaesthesia.  The  depth 
of  the  sliading  indicates  the  amount  of  aiiasthesia. 
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X1O88  of  ICotion. — If  the  ulnar  nen'e  has  been  divided  above 
■the  origin  of  all  its  branches,  the  flexor  carpi  ulnaris  and  the  two 
inner  tendons  of  the  flexor  profondiia  di^itoniin  are  ]»ai-aly8ed.  and 
AS  a  result  complete  flexion  of  the  fourth  and  fifth  digits  is  im- 
possible, an  is  also  complete  flexion  of  the  wrist.  The  wrist  cannot 
be  bent  to  the  ulnar  side.  The  palmaris  longus  and  radial  flexors 
of  the  wrist  supplement  to  a  great  extent  the  loss  of  jiower  in 
the  flexor  carpi  ulnaris. 

The  muscles  forming  the  hypothenar  eminence  are  ]»raljsed, 
«nd  all  movemnnta  of  the  little  finger,  except  that  of  extension, 
«re  wanting.  Tlie  absence  of  the  power  of  abduction  is  very 
marked,  not  only  in  the  little  finger,  but  also  in  the  othi'i-s;  for, 
on  account  of  the  paralysis  of  the  interoseei,  the  patient  is  utterly 
nnable  to  separate  the  digits  from  i-ach  other.  The  loss  of  power 
in  the  two  lumbricali-s  is  not  a  prominent  symptom ;  but.  cm 
account  of  their  paralysis,  and  of  that  of  the  interossei.  move- 
ment at  the  metacaqxj-phalangeal  Joint  is  deficient. 

The  adductor  pollicis  and  part  of  the  Hesor  brevis  pollicis  are 
also  paralysed,  but.  on  account  of  the  numerous  other  muscles 
attached  to  the  thumb,  its  range  of  motion  is  not  much  interfered 
with. 

If  the  nerve  section  has  occurred  some  time  previously,  the 
resulting  deformity  is  very  characteristic.  'ITie  wrist  is  generally 
slightly  tilted  backwards  and  towards  the  i-adial  side,  owing  to  the 
fre<^uent  and  unop|x»ed  action  of  the  radial  niid  ulnar  exten- 
sors and  radial  flexors.  The  whole  hand  is  veiy  much  thinner 
than  its  fellow,  the  hj-pothenar  eminence  is  absent,  and  in  its 
former  situation  there  is  fretjuentlya  hollow  ;  the  metacaqial  bone 
■of  the  little  finger  is  bare  and  prominent,  and  the  inner  edge  of 
the  musclis  of  rhe  ball  of  the  thumb  supplied  by  the  median  is 
sharply  defined,  and  raised  above  the  flattened  palm.  On  the 
dor^l  surface  the  extensor  t<-ndons  and  metacan"*'  ^'^'''^  stand 
out  in  strong  relief,  and  on  tli.-  radial  side  of  the  first  metacai-pal 
'bone  is  a  very  deep  depression,  marking  the  site  of  the  atrophied 
abductor  indicis.  Thi-  tliomb  is  slightly  rotated  forwards  by  the 
.opponens  pollici.i,  so  that  its  radial  margin  presents  more  than 
does  that  of  its  fellow  of  the  opposite  side. 

The  second  and  third  phalanges  of  the  fourth  and  fifth  digits 
are  flexed,  the  laltir  b.-ing  always  the  most  affected.  The  ijosition 
•of  these  fingers  m.'rits  some  attention. 

I  havr-  no  doubt  that  the  site  of  the  injury  Iwai-s  an  inii-orlant 
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ivlation  to  tlie  amount  of  Hi-ximi.  aud  that  when  tln^  flexor  pro- 
fundus digitorum  is  paralvaed  the  flexion  of  the  digits  is  more 
marked,  on  account  of  the  atrophic  shortening  of  this  uiusclu, 
'lliia  is,  perhsps,  only  wliat  might  be  expected  ;  but  flexion,  though 
to  a  less  extent,  is  present  oven  in  cases  in  which  the  nerve  haa 
bt'en  divided  at  tlie  wrist.  Tlic  deformity  assumes  tlie  following 
aspect. 

The  first  phalanges  of  all  the  fingri*s,  but  more  especially  of  the 
fourth  and  fifth  digits,  are  hyper-extended  upon  the  metacarpal 
bones.  In  the  index  and  middle  fingers  the  liyjier-extenBion  is  hot 
slight,  and  the  inetacaiiio-phalangeal  joints  can  be  flexed  ;  tlie 
heads  of  all  th<'  nietacnqjai  bones  are  unduly  prominent  in  the 
palm.  The  second  and  third  phalanges  of  the  last  two  digits  an- 
also  flexed  to  a  greater  or  less  extt-nt,  the  fifth  finger  being  always 
worse  than  the  fourth,  and  these  digits  cannot  be  extended.  The 
little  finger  is  abducted. 

A  satisfactorj-  exiilanation  of  these  malformations  is  not  alto- 
gether easy.  As  1  have  already  endeavoured  to  explain,  the 
paralysed  mascles.  though  contracting,  do  not  do  so  with  any 
degree  of  force,  so  that  if  the  contraction  be  opposed  defonnity 
does  not  take  place.  In  the  case  of  the  thumb  and  wrist,  the 
movements  caused  by  other  muscles  prevent  this  contraction  and 
defonnity  from  occurring  ;  but  in  the  little  finger  the  case  is 
different.  Tlie  paralysed  digits  naturally  i-est  in  a  position  of 
(lexion,  and  in  those  cases  in  which  the  flexor  profundus  is 
paralysed,  the  trojihic  changes  occurrbig  in  tliat  muscle  meet  with 
no  opiMsitinii.  and  the  shortening  of  the  muscles  fixes  the  already 
flexed  fingf.'rs  in  the  ^waition  In  which  tliey  lie. 

It  is  not  by  any  means  so  easy  to  account  for  the  flexion  that 
ensues  on  division  of  the  nerve  at  the  wrist,  for  in  this  case  the 
flexors  profunduB  and  sublimia  aiv  intact,  as  ai-e  also  the  extensora 
of  the  digits;  why.  then,  should  the  two  last  phalanges  become 
flexed  and  remain  incapable  of  exti'iision  ? 

Before  attempting  an  explanation  of  tliis  contraction,  it  will  he 
necessary  to  consider  the  cause  of  another  defonnity  nhicli  I  have 
aln-ady  mentioned — the  hyper-ex  I  ens  ion  of  the  fii-st  phalanges  on 
the  metacni-pal  bones. 

This  is  undoubtedly  duo  to  the  jtaralysis  of  the  interosaei,  for 
the  action  of  these  mnscles  being  to  flex  the  fii-sl  phalanges,  and 
to  aid  the  extensors  in  extending  the  last  two,  the  ivsult  "f  this 
IMiralysis    is    that    the   extensors   in   acting   extend  not    unly  the 
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rflfttion  to  the  amount  of  flexion,  aiid  that  when  the  flexor  pri 
fundus  digitorum  is  paralyai'd  the  flexion  of  the  digits  is 
marked,  on  account    of  the  atrophic  shortening  of  this   in 
'JTiis  is,  perhaps,  only  what  might  be  expected  ;  but  flexion,  thouj 
to  a  less  extent,  is  present  even  in  cases  in  which  the  nerve  b 
been  divided  at  the  wrist.    Tlie  deformity  assumes  tlie  follow: 
aspect. 

'file  first  phalanges  of  all  the  fingers,  but  more  especially  of  i 
fourth  and  fifth  digits,  are  hyper-extended  upon  the  metacat 
bones.  In  the  index  and  middle  fingers  the  hyper-extension  is  I 
sligiit,  and  the  metacai-po-phalangeal  joints  can  be  flexed  ; 
lieads  of  all  tlie  metacai-pal  bones  are  unduly  prominent  in  J 
palm.  The  second  and  thii-d  phalanges  of  the  last  two  digitaJ 
also  flexed  to  a  gii-ater  or  less  extent,  the  fifth  flnger  being  all^ 
worse  than  the  foiiith,  and  these  digits  cannot  be  extended, 
little  finger  is  al>ducted. 

A  satisfactory  I'xplanatiiiii  of  these  malformations  is  not  B 
getlier  easy.  As  1  have  abvady  endeavoured  to  explain,  i 
paralysed  muscles,  thougli  contracting,  do  not  do  so  i  "  ' 
degree  of  force,  so  that  if  the  contraction  be  opposed  defoni 
does  not  take  place.  In  the  case  of  tlie  Ihunib  and  wrist,'! 
movements  caused  by  other  muscles  prevent  this  contraction  | 
defomiity  from  occurring  ;  but  in  the  litth-  finger  tlit^ 
different.  Tlie  paralysed  digits  naturally  rest  in  a  positi<n 
flexion,  and  in  those  cases  in  which  the  flexor  profundin 
paralysed,  the  trophic  changes  occurring  in  that  muscle  meet  ^ 
no  opposition,  and  the  shortening  of  the  muscles  fixes  the  alfC 
flexed  Angel's  in  the  position  in  wliicli  they  lie. 

It  is  not  by  any  means  so  easy  to  account  for  the  flei 
ensues  on  division  of  the  nei^e  at  the  wrist,  for  in  this  c 
flexors  profundus  and  snblimis  are  intact,  as  aiv  also  the 
of  the  digits;  why.  then,  shonld  the  tnu  Inst  phalanges  1 
flexed  and  ivmain  incapable  of  extension  ? 

Before  attempting  an  explanation  of  this  contraction,  it  will^ 
necessarj'  to  consider  the  cause  of  another  deformity  n  hich 
already  mentioned — the  hyper-extension  of  the  first  phalaji 
the  metacai"pal  Imues. 

This  is  undoubtedly  due  to  the  paralysis  of  the  inteivs>i 
the  action  of  these  muscles  being  to  flex  the  first  phaliingi 
to  aid  the  extensors  in  extending  the  last  two.  the  result  f 
liaralysis    is    that   the  exten.'^ors   in   acting   extend  not   i 


Tiie  dorsnl  surface  of  a  luiml  some  moutliK  after  fectioti  of  tlie 
iluar  nem-e.     It  sluws  tliG  wiisting  oE  tiio  iuterussri,  the  typical 
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tfi-miDHl  plialaiigi'8,  but  also  the  proximal  om-s ;  anotliir  iiistanci* 
of  the  fact  that,  the  atrophied  musctea  do  not  cause  any  dffonnity 
by  their  contraction  when  this  is  in  any  way  opposed.  The  first 
phalanges  of  the  index  and  middle  fingei-s  aro  ne^■fr  so  mach 
I'xtended  as  those  of  the  fourth  and  fifth,  and  I  think  this  may  be 
accounted  for  by  the  fact  that  the  hinibrical  miisch>s  attached  to 
these  digits,  not  being  paralysed,  by  their  action  supplement  to  a 
considerable  extent  the  loss  of  the  interossei. 

Another  set  of  musch-s,  whose  main  action  is  to  flex  the 
proximal  phalanx  nf  the  fifth  finger,  is  also  paralysed — namely,  the 
muBCles  of  the  ball  of  the  little  finger;  but  in  proportion  to  the 
amount  of  its  flexor  muscles,  this  finger  is  supplied  by  a  special 
(•xt*>n8or.  so  that,  after  ulnar  jJaralysis,  the  metacarpo-phalangeal 
joint  of  the  fifth  finger  is  more  extended  than  that  of  any 
other. 

Tlie  Hexiun  of  the  distal  phalanges  of  the  ring  and  little  fingers 
is  to  be  partly  accounted  for  by  the  fact  that  the  interossei  and 
liimbricales.  which  normally  assist  in  extending  them,  are  para- 
lysed. Hut  as  the  digits  have  in  addition  their  own  common 
extensor  in  a  healthy  state,  it  is  evident  that  they  are  yet 
provided  with  a  muscle  which  ought  to  be  cajMble  of  extending 
them.  The  reason  why  e.xtension  is  difficult  or  impossible  must 
then  be  aouglit  for  in  some  mechanical  condition  resulting  from 
the  nerve  section,  and  this  is  found  in  the  hjqier-extended  statue  of 
the  first  phalanges  of  the  affected  digits.  Fur  a  little  obsor\'Btion 
of  the  movement  of  the  fingei-s  in  a  normal  hand  will  readily  con- 
vince any  one  that  it  is  a  physical  impossibility  to  hyper-extend 
the  first  phalan.x,  and  to  extend  the  two  last  phalanges  simul- 
taneously. The  flexion  of  tlie  fingers  is  theivfore  secondary  to 
the  hyi>er-cxtenBion  which  results  from  the  paralysis  of  the  lum- 
hricales  aud  iuterossei  attached  to  them. 

Loss  of  Sensation  after  DlTision  of  the  Ulnar 
Nerve. — TIji-  parts  in  which  sensation  is  nft'ected  by  the  division 
of  tho  ulnar  nerve  comprise  the  liltle  finger,  back  and  front, 
and  both  anterior  and  prjaterior  surfaces  of  the  ulnar  half  of 
the  ring,  also  a  correH|K>nding  jxirtion  of  the  dorsum  and  jMilin 
extending  iipwai-ds  to  just  above  the  level  of  the  wrist-joint.  This 
area  is  generally  shaqily  defined,  and  does  not  gradually  fade  into 
the  surrounding  healthy  skin. 

In  several  cases  I  have  examined,  the  loss  of  all  sensation  of 
touch,  pain,  and  ti-uiperntun'  was  absolute  in,  at  any  rate,  some 
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jwrtioQ  of  tliis  aiva ;  and  I  cannot  agree  with  Leti^vant  in  liis 
Btatement  that  all  sensation  is  never  lost  entirely,  for  I  have 
found  the  most  careful  examination  fail  to  elicit  the  slightest 
expression  of  sen  sit  i  Ten  ess.  Hence  we  nuist  conclude  that  the 
deductions  drawn  by  Arloing  and  Tripier.  as  a  result  of  their 
!  experimenta  on  dogs,  does  not  hold  good  in  mankind ;  for  these 
I  obsen-ers  state  that  so  long  as  any  one  of  the  nerves  going  to  any 
toe  i-emaina  undivided,  a  certain  amount  of  sensation  n>mains  in 
alt  parts  of  the  digit.  In  man  this  is  certainly  not  the  case. 
'  But  in  some  cases,  undoubtedly,  a  "  supplementar\-  sensation  " 
is  established,  and  appeoi-s  to  miprove  with  use.  It  is,  however 
very  rarely  so -nearly  complete  as  to  lead  to  the  belief  that 
nnion,  or  partial  union,  of  the  divided  nerve  has  resulted.  This 
is  not  at  all  suqjrising  in  the  case  of  the  ring-finger,  where  the 
close  union  between  the  ulnar  and  median  nerves  would  rather 
lead  one  to  expect  more  sensation  in  the  ulnar  half  of  the  ring 
than  ia  generally  to  be  found. 

The  amount  of  the  aniesthesia  present  varies  in  different  parts 
of  the  anaesthetic  an'a.  I  hav.'  found  the  little  finger  itself  the 
most  insensible  to  all  slunuli ;  then  the  skin  covering  the  head  of 
the  fifth  metacarpal  Ixme.  and  in  the  rest  of  the  area  an  aniea- 
thesia  not  so  complete.  Letievant  considers  the  ulnar  edge  of  th« 
palm  the  most  insensitive  spot. 

Trophic  Lesions.- Ill  addition  t<.  ihe  foregoing  symptoms, 
many  and  various  tR.phic  lesions  may  be  present  in  the  parts  aup- 
nlied  hv  the  divided  ulnar  ner%-e.  It  is  unnecessary  to  re-describe 
them  at  len-nh;  but  I  would  just  l>oiut  out  that  these  t.^oubh■s 
occur  more  "often  in  the  hand  than  elsewheiv.  and  that  those 
which  may  be  specially  looked  for  are  ■  glossy  skm ;  "  loss  of  hair ; 
brittle,  cracked,  ridged,  and  cuived  imils ;  and  coldness  of  the 
aniesthetic  ai-ea.  ,        c  .1.  u       *    , 

The  following  cases  an-  good  exan.ples  of  the  results  of  the 
division  of  the  ulnar,  whilst  some,  in  addition,  have  special  i»ints 
of  interest  of  their  o>vn  : — 

E  W.  aged  thirtv-three.  blijul-niaker.  was  admitted  to  St. 
Bartholomews  Hospital  on  June  14.  i88'-  ^e  had  fallen  through 
a  skylight,  and  i-eceived  a  severe  wound  in  the  middle  of  the  fore- 
nnn.  Some  of  the  superficial  flexo.-S  were  divided,  and  also  the 
ulnar  nerve.     The  nerve-ends  were  united  by  catgut  sutures. 

June  17th. — Slight  return  of  sensation. 
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July  zSth. — Return  of  sensation  in  ring-finger,  but  not  iit  all  in 
thi'  fifth. 

I  examined  tlii3  jiatieiit  on  July  17,  1882.  There  is  a  lai^- 
^li'pressed  scar  on  the  inner  side  of  the  upper  forearui,  not  painful 
or  tender.  Has  no  power  of  separating  the  fingers  front  eocli 
other.  Thumb  movements  i-ather  limited  in  flexion  and  adduc- 
tion. .Scarcely  any  power  of  movement  in  fifth  finger,  and  but 
little  in  the  ring.  The  inner  aide  of  the  forearm  is  wastetl,  and 
the  wrist  slightly  l>ent  to  the  radial  side  and  extended.  The 
appearance  of  the  hand  is  ty|)ical  of  ulnar  paralysis — thin,  flat- 
tened, and  atr(iphie<l.  The  fifth  finger  is  niudi  flexed,  the  foiiilli 
slightly  so.  Trophic:  Paralysed  parts  feel  distinctly  cold,  lie 
says  that  the  inner  part  of  the  hand  and  the  fourth  and  fifth  fiugfi-s 
never  si\'eat.  Nails  normal.  Hair  on  little  finger  sliorl  and 
stumpy.  Has" had  no  blisters,  ulcers,  Ac.  Sensation:  Much  im- 
paired on  inner  side  of  palmar  surface  of  foi-earm.  Fifth  fingi-r : 
He  can  feel,  but  cannot  localize  tactile  sensations  over  pahuar 
surface  of  first  phalanx,  but  can  localize  them  over  second  and 
third  phalanges.  Much  the  same  condition  on  dorsal  surfnci-. 
Has  no  sense  of  pain,  and  very  slight,  if  any,  appreciation  of 
temperature.  Fourth  finger  :  Can  localize  sensations  in  nil  pjiiTs. 
iind  has  verv'  slight  perception  of  pain  and  temperature.  On  the 
ulnar  side  nf  rhe  palm  sensation  to  all  stimuli  is  impaii-ed.  but 
not  altogether  absent.  He  cannot  distinguish  the  two  jwints  of  a 
compass  as  such  in  any  part  of  the  ulnar  distribution. 

\V.  K..  aged  fifty-thi-ee,  stableman,  admitted  to  St.  Baiilio- 
loniew's  Hospital.  July  12,  1879.  He  had  fallen  on  a  liasin,  and 
inilicted  a  severe  wound  on  the  forearm,  at  the  inner  side  about  the 
middle.  'ITie  flexor  caqn  ulnaris,  two  tendons  of  the  flexor  sul)- 
limis  digitorum,  and  the  ulnar  arterj'  and  nerve  were  divided. 

On  .July  17,  1S83,  I  examined  the  condition  .if  his  arm.  Tlu- 
scar  was  adherent  to  the  deeper  structures,  niid  was  nut  painful  or 
t.-nder.  The  foui-th  and  fifth  digits  were  slightly  flexed,  and  the 
distal  joints  auchvlosed.  'Hu-  wrist  was  slightlv  tilted  back,  and 
lli,.n-  was  snirc.-ly  any  power  .,f  forward  or  nfuflr  flexion,  'j'he 
thumb,  index,  and  middle  fingers  were  freely  movable.  Tln'ri- 
was  extreme  wasting  of  the  ball  of  Hie  little  finger,  which  was 
(|uile  flat,  and  of  the  inti-rossei;  also  a  marked  hollow  un  the 
radial  side  of  the  first  nu-tacarpal  Iwme.  The  hand  was  very  rhin, 
and  the  ball  of  the  thunib  slightly  wasted.     Trophic  changes  :  .V. 


^m    in   'Jw  Ifrit  lii«f^      7i«B^  in^T- 


4  ivs4M«fr>n««Mi  '^  clh-*>  cMr«  >»T>4  <i»  Awbi  l^M  Ara^^  ^ 
fk«  h<«*v4  MMf  'V^r  «n^.h  Mt  •eddais  tbr^^i  W  btifed  "Vib  ^  a^ 

HywffyfcfliMMi  of  XHrtetoB  df  the  MaJtea  Vwvl-— iw 

tffAtmt  n'TT  H  /liTtflA/}  T*r7  fMKrtr  m  freiprnttr  ai  b  Oe  a^^, 

|/4h*.  )»M^A  fhA  Mi^>«?  H   wxn/rwhat  RiperficiaL     This  ncm  ^y 
>«r  t>tMU%>nti  if  wr/Hti4'^  III  miftuM  uir  part  of  the  re«t  of  its  covno^ 

lU  MH^*.n  tmf»lyu-ti  Kill  fj'-j/^nd  upon  ihe  »«»t  of  section.  If 
hti/h  »ti  ill  M«.  r.(,(,*f  (trrn,  «1I  tti«  flexors  aad  pronator  ari^ng 
tt'^i,  Hi*  i-/mitfU'*  Iff  th«  hitfiumiu  and  the  bones  of  the  foreunn 
wiU  )«.  Nttx'M,  i»f(l(  r(w.  i-m-^Awm  'A  the  flexor  carpi  ulnaris  and 
im"  Ifwif  /,/  Hi«-  Wfnir  (ir'/fiin'lw#  di(fitc/runi.  The  muscles  of  the 
IwM  *rf  If,..  UmnU,  fiw^a  Ih-  »,UIii(rt*,r  and  one-half  of  the  flexor 
hth',\m  ip,\U,.U,   will    U-   Olo-ww-    jmrnlywd,    also  the   two  outer 

lMf«ll(H"Hh-ii 

An  II  i>  mill  Mf  till-  li.«.  „r  |„,wnr,  (h-xiftn,  pronation  and  aapina- 
n.rt(  Mfll...  li,N.-.n.,  mi.  «...al,..,.i.d,  |„,t,  i,r«  not,  entirely  absent. 

A  I'Mrlnlii  HKioiiHt.  m1  II..O011  nl.  lh<-  wrmt,  jh  r.-iidered  possible  by 

""• • >  '.r  Ih..  II ■  ,..r|.i  i,N.«ri-.      Pronation  is  very  feebie 

*"*'  '"""ly ""I'll h  ull..winw  l.h,-  wWtrht  of  the  hand  to 


FIG.  17. 

The  palmar  surface  of  a  hand  some  months  after  section  of  the 
median  nerve.  It  shows  the  wasting  of  the  thenar  muscles  and 
the  area  of  anaesthesia.  The  darkness  of  the  shading  indicates  the 
amount  of  the  ana»sthesia. 
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rotate  the  ami  back  to  its  former  position  after  Bupination  bns 
been  acGompliahetl  by  the  biceps  and  the  special  supinators. 

On  accoont  of  the  paralysis  of  the  tlesor  longua  pollicie,  the 
termiaal  phalanx  of  the  thumb  cannot  be  flexed.  Such  is  not  the 
case  with  the  proximal  phalanx,  which  is  bent  and  addiicted  by  the 
muscles  supplied  by  the  ulnar  nerve.  But  as  regards  the  move- 
ments of  the  tliiimb,  the  most  important  loss  of  power,  and  that 
which  is  nto3t  typical  of  section  of  the  rae<lian,  is  due  to  paralysis 
of  the  opponens  pollicis.  In  all  cases  of  accidents  to  the  median 
nerve,  the  failure  which  follows  the  most  strenuous  efforts  of  the 
patient  to  abduct  or  oppose  the  thumb  points  at  once  to  the  seat 
of  the  mischief,  the  only  result  of  all  attempts  being  a  flexion  and 
adduction  of  the  first  phalanx,  and  a  slight  dragging  on  the 
metacarpal  bone. 

The  paralysis  of  the  flexors  of  the  index  and  middle  fingei-s 
results  in  a  failure  to  flex  the  second  and  thirti  phalanges,  the  first 
phalanx  being  bent  by  the  unimpaired  interrosaei.  Flexion  of  the 
fourth  and  fif^h  digits  is  weakened  on  account  of  paralysis  of  the 
flexor  aublimis  digitorura. 

The  grasp  of  the  hand  is  enfeebled,  more  especially  in  the  radial 
half,  and  the  patient  cannot  hold  any  small  object  between  the 
tips  of  the  fingers  and  thumb. 

t)f  course,  in  cases  where  the  section  occurs  at  the  level  of  the 
wrist  many  of  tho  above-mentioned  muscles  escape,  and  flexion 
of  the  phalanges  of  the  digits  and  thumb  remains  possible,  though 
the  typical  failure  to  o/tji-M-  the  thumb  yet  remains. 

The  deformity  re.sulting  in  cases  where  the  nerve  lesion  is  of 
some  standing  is  very  typical.  The  forearm  is  greatly  atrophied, 
bnt  such  healthy  muscles  as  exist  on  the  ulnar  half  stand  out  in 
strong  relief.  The  wrist  is  bent  towards  the  ulnar  side,  and  is 
frequently  by per-f.-x tended,  though  not  to  any  great  extent.  The 
rounded  prominence  formed  by  the  ball  of  the  thumb  has  dis- 
appeared, and  the  metacarpal  bone,  especially  the  head,  is  bai-e 
and  prominent.  In  some  cases  the  thumb  is  drawn  backwards  by 
its  extensors,  and  rotated  out  a  little,  so  that  its  palmar  surface 
presents  more  than  is  natural ;  this,  howe\'er,  docs  not  always 
occur. 

In  most  cases  Die  fingers  remain  fairly  straight,  and  are  not 
bent  into  the  palm,  as  in  the  case  of  division  of  the  ulnar  ;  this  is 
due  to  the  extensors  preventing  any  tendency  to  displacement  by 
the  atrophy  of  the  long  flexors.     Occasionally,  however,  when  the 
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hand  lias  been  long  kept  at  rest,  aud  the  fingers  conseiiueutly  have 
remained  in  a  state  of  Hexion,  thi'  atrophy  of  the  flexors  tixea  the 
<lipits  in  their  abnormal  position,  and  subsequent  efforts  at  ext^ti- 
sion  do  not  avail  to  remove  the  deformity. 

Loss  of  Sensation  after  Division  of  the  Median 
Nerve. — The  parts  in  which  sensation  is  either  diminished  or 
lost  aftei"  division  of  the  median  are  the  palmar  surfaces  of  the 
thumb,  index  and  middle  fingers,  and  the  radial  half  of  the  ring,  also 
the  radial  half  of  the  palm,  excepting  a  small  portion  of  the  ball  of 
the  thumb,  which  is  supplied  by  the  external  cutaneous  nerve.  On 
the  back  of  the  fingers  also  there  is  loss  of  sensory  powrr,  and  those 
anatomical  descriptions  which  ascribe  to  the  radial  nen-e  the  power 
to  convey  sensations  from  the  entire  dorsal  anrface  of  three  and  a 
half  digits  are  disproved  by  clinical  evidence. 

There  can  be  no  doubt  whatever  that  after  section  of  tlie  median 
nerve  there  is  loss  of  sensation  over  the  dorsal  surface.'!  of  both  the 
second  and  third  phalanges  of  the  index,  middle,  and  half  the  ring 
Hnger,  also  over  the  same  surface  of  the  tip  of  the  last  phalanx  of 
the  thumb,  around  the  nails  ;  sorat-tiraes,  in  addition,  the  sensation 
is  also  distinctly  impaired  over  the  back  of  the  first  phalanges  of 
index  and  middle,  I  have  said  there  can  be  no  doubt  on  this 
|}oint,  find  on  this  I  would  rather  insist,  for  the  same  observation 
has  been  made  by  the  most  c-arefnl  investigators.  Hutchinson  has 
pointed  out  this  fact  in  the  cases  already  referred  to,  published 
by  him  in  the  iMixhrn  Honjiikd  Hiporlx,  many  years  ago,  and 
T/'tievant  has  demonstrated  and  illustrated  the  same.  In  all  the 
cases  I  have  investigated,  without  a  single  exception,  there  has 
been  loss  of  sensation  over  the  dorsal  surface  as  above  described, 
and  a  failure  to  recognize  the  real  nen"e-supply  of  the  digits  not 
only  tends  to  keep  alive  erroneous  doctrines,  but  may  also  lead  to 
mistakes  in  diagnosis  and  treat  men). 

As  in  the  case  of  ulnar  paralysis,  the  amount  of  loss  of  seasatioa 
differs  in  different  parts  of  the  anicsthetic  area.  I  have  found  ifc 
greatest  at  the  lipa  of  the  index  and  middle  fingers,  both  back 
and  front,  next  along  the  palmar  surface  of  the  same,  and  on 
the  backs  of  thi'  second  phalanges,  and  least  along  the  face  of 
the  thumb  and  palm;  this,  of  course,  is  liable  to  variation.  The 
extent  to  which  supplemenlaiy  sensation  may  be  jireseni  also 
varies,  in  some  coses  it  is  very  marked,  in  othere  it  is  entirely 
absent ;  the  remarks  I  have  made  relating  toihis  subject,  in  treat- 
ing of  ulnar  paralysis,  holds  good  for  eases  of  median  division. 
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J  froat.bite,  eighteen  months 
He  had  "  blistf  rs  '  on  the  liand  in  winter. 
Skin :  Snioitth,   atrophied,  and  gloesy.     Fourth  and  fifth  di| 
slender  and  tapering.     Hair :  Short,  stumpy,  and  brittle  over 
first  phalanx  of   the  fifth  finger.     Nails  normal.     He  says  t' 
part  of  Ilia  hand  never  sweated  in  the  liottest  weather,  and,  it 
being  a  warm  day,  I  found  the  ulnar  half  oi  the  hand  drier  and 
c(.i!der  tlian  the  rest.    Sensation :  Absolutely  no  sensation  of  tonch, 
heat,  or  temperature ;  neither  could  he  feel  moderately  fii*m  fri 
tion  on  the  fifth  finger.     Fourth  finger:  Slight  tactile  sensatu 
at  tJie  tip  of  the  ulnar  half,  but  he  could  not  tell  what  part 
the  hand  was  being  touched.     Ko  aeiiaation  of  pain 
rafcnre  whatever.    The  inner  side  of  the  palm  was  <iiiite  anwathetii 
especially  ovei-  the  large  scar  of  the  frostbite.     His   hand  wfl 
altf^thei-  vei-j- useless ;  the  only  thing  he  cniild  do  tn  earn    hi 
living  was  to  work  a  mangle. 


A  consideration  of  these  cases  leaves  no  doubl  that  division  of 
the  ulnar  results  in  a  very  serious  loss  of  power  and  usefulness  ia 
the  hand,  and  that  such  an  accident  should  be  looked  upon  as  onfl 
of  considerable  gravity  to  a  patient  in  almost  any  class  of  life. 

Symptoms  of  Division  of  the  Median  Nerve. — The 
median  ner^^e  is  divided  very  nearly  as  freipiently  as  is  the  ulnar. 
The  most  oommon  seat  of  injury  is  immediately  above  the  wrist- 
joint,  where  the  nerve  is  somewhat  superficial.  Tiiis  nerve  may 
in  addition  be  wounded  in  almost  any  part  of  the  i-est  of  its  course, 
most  frequently  immediately  above  the  ellx)w. 

The  muscles  paralysed  will  depend  upon  the  seat  of  section. 
high  up  in  the  upper  arm,  all  the  flexors  and  pronators  arisin 
from  the  condyles  of  the  humerus  and  the  bones  of  the  foreantt 
will  be  affected,  with  the  exception  of  the  tlexor  carpi  ulnaris  and 
one-half  of  the  flexor  profundus  digitorum.     The  muscles  of  the 
ball  of  the  thumb,  except  the  abductor  and  one-half  of  the  flexor 
brevis  pollicis,  will    be  likewise  paralysed,   also  the   two   < 
lumbricales. 

As  a  result  of  this  loss  of  power,  flexion,  pronation  and  supini 
tion  of  tite  forearm  are  weakened,  but  are  not  entirely  absent. 

A  certain  amount  of  flexion  at  the  wrist  is  rendered  jjossible  l^ 
the  immunity  of  the  flexor  carpi  ulnaris.  Pronation  is  very  feeble^ 
and  is  only  accomplished  by  allowing  the  weight  of  the  hand  i 
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The  following  cases  tend  to  illustrate  most  of  the  ftbove 
points: 

W.  S..  aged  thirty-two,  was  admitted  into  St.  Bartholomew's 
Hospital  on  August  3,  1 870.  He  had  thrust  his  hand  through  a 
wiudow,  and  had  divided  his  nlnar  artery  and  median  nen'e  on  the 
front  of  the  forearm,  as  well  as  some  of  the  flexor  tendons.  Nearly 
twelve  years  after  the  accident  I  examiiied  his  hand,  ancl  found 
its  condition  to  he  as  follows  :  Scar  about  two  inches  above  the  wrist, 
closely  adherent  to  the  deeper  structures  :  pressure  over  the  course 
of  the  median  nerve  at  this  spot  causes  shooting  pains  in  the  index 
and  middle  tingers  He  can  Hfx  the  wrist,  but  not  forcibly.  Has 
good  fle."nun  of  the  first  phalanges  of  all  the  lingers,  but  none  at 
all  of  tlie  second  and  third  phalanges  of  the  index  and  middle. 
The  joints  of  these  latter  phalanges  are  very  stiff,  partially  auchy- 
losed,  and  admit  of  but  slight  movement  even  on  the  application 
of  considerable  force.  He  can  Hex  and  abduct  the  thumb  well, 
bnt  has  no  power  of  opposition,  and  cannot  pick  up  a  pin.  The 
power  of  grasp  is  very  weak.  The  railial  side  of  the  hand  is 
considerably  thinned,  and  the  bull  of  the  thumb  much  flattened, 
the  fingers  are  straight  and  show  no  tendency  (o  become 
flexed  into  the  palm.  Trophic  :  Index  and  middle  lingers  verv 
much  colder  than  rest  of  hand,  thumb  in  similar  condition, 
but  loss  of  temperature  not  so  great,  .'^kiu  over  back  and  fmut 
of  the  two  last  phalanges  of  the  inde.\  and  middle  fingers  red, 
glazed,  and  tightly  stretched,  so  that  it  cannot  be  pinched  up. 
A  similar  condition,  though  less  marked,  prevails  over  the  first 
phalanges  of  the  same  fingers,  especially  on  their  palmar  sur- 
face, but  is  also  noticeable  on  the  dorsum  as  well.  Thesi' 
fingers  are  thin  and  tajx-riug.  Radial  side  of  ring-finger  similarly 
affected.  Nails  normal,  says  they  grow  as  fast  on  this  hand  as 
the  other.  Hair  entirely  absent  from  back  of  first  and  second 
phalanges  of  index  and  middle,  also  from  first  phalan.v  of  thumb. 
Secretion  :  Is  quite  sure  that  the  index  and  middle  fingers  never 
perspire;  at  the  present  time  thev  are  dry,  while  the  rest  of  the 
band  is  raoiat.  In  winter  and  in  wet  weather,  but  not  at  othei- 
times,  he  suftWrs  much  pain  in  the  index  and  middle  fingers. 
Sensatitiii :  He  can  localize  tactile  sensationa  over  the  two  lust 
phalanges  of  the  index  and  middle  lingers,  back  and  front.  Sen- 
sation ia,  however,  much  impaired,  and  he  cannot  tell  what  sort  of 
aljody  it  is  that  touches  him,  neither  can  he  distinguish  the  two 
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points  of  a  c-oinpasis  eveu  when  separated  the  whole  breadth  of  the 
finger.  On  the  palmar  surface  of  the  first  phalanges  of  the  same 
fingers  si?nsa,tion  is  but  little  better,  but  is  improved  over  the  back 
of  the  same,  so  that  it  is  very  doubtful  if  he  ever  recognized  the 
two  points  of  a  compass  as  such.  Tactile  sensation  ranch  impaired 
over  all  palmar  surfaces  of  thumb  and  back  of  third  phalanx ; 
he  can,  however,  localize  fairly  accurately.  Itadial  side  of  ring  but 
little  impaired.  Sensation  of  temperatiire  and  pain  :  He  has  abso- 
lutely no  sense  of  temperature  or  pain  in  the  parts  just  described, 
and  says  he  has  often  blistered  hia  fingers  carrying  hot  plates, 
without  beiiig  aware  of  it.  One  exception  to  this  statement  must 
be  made  for  the  radial  side  of  the  palm,  where  a  prick  causes 
slight  pain,  and  is  recognized  as  such,  and  also  for  the  palmar 
surface  of  the  first  phalanx  of  the  thnrah.  The  patient,  who  is  a 
very  intelligent  man,  is  quite  sure  that  his  hand  has  improved 
within  the  last  five  years,  and  that  before  this  time  he  had  no 
sen.^ation  at  all  in  either  the  index  or  middle  ;  he  thinks  it  is  still 
improving. 

There  can,  1  think,  be  but  little  doubt  that  in  this  patient  the 
neiTe  ends  were  not  united,  and  that  the  little  feeling  he  possessed 
was  due  to  the  gradual  development  of  "supplementary  sensa- 
tion " ;  his  statement  to  the  effect  that  sensation  had  considerably 
improved  in  the  last  five  years,  was  very  interesting  in  regard  to 
this  point. 

The  muscles  supplied  by  thedivided  nerves  rcmaineil  ali.solntely 
paralysed,  and  were  quite  atrophieil,  there  was  no  sign  of  any 
i-egcneration  of  the  motor  nerves.  The  ahf^pnce  of  all  pain,  com- 
bined with  the  presence  of  glossy  skin,  during  the  space  of  twelve 
years,  I  have  already  alluded  to,  with  reference  to  Mitchell's  state- 
ment that  glossy  skin  was  always  combined  with  pain,  and  was 
not  a  permanent  condition.  The  state  of  the  hair  .ind  secretion  of 
sweat  is  also  worthy  of  notice. 

One  of  the  most  peculiar  circumstances  in  connection  with 
injury  of  the  median  nerve  is  that  not  only  may  the  nails  of  the 
index,  middle  and  thumb  show  the  trophic  changes  already 
described,  hut  those  of  the  little  and  ring  fingers  also  are  fre- 
quently similarly  affected. 

It  is  extremely  difficult  to  account  for  such  a  state  of  things.  It 
is  certain  that  no  branch  of  the  median  is  distributed  to  the  little 
finger,  and  the  only  suggestion  I  can  offer  is  that  the  alteration  in 
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■  tbe  nail  of  this  digit  ia  of  a  reflex  natore.  With  regard  to  the  ring- 
finger,  an  explanation  is  more  easy,  for  not  only  is  it  supplied  in 
part  by  the  median  nerve,  but  in  section  of  this  nerve  it  will  be 
found  that  almost  all  the  tip  of  the  finger  is  aaBesthetic.  1  think 
that  the  ulnar  nerve  supplies  but  little  of  the  pnip  and  matrix  of 
the  nail  in  the  ring-finger. 

Tha  following  caees  may  be  quoted  in  Bnpport  of  the  aliove- 
mentioned  peculiarity : — 

l'ar«h,».-i  >ui>!  Tn.i'hiv.  Chiw/rx  iii.  /Ii-'  DUlrihi'li'm.  ..f  Ih.  Mflvni 

■  Nfrit  fijUoirijiff  im  Inflnmmtlmi  of  Hv  Hnn.l,  /■„■  Hih-h 
H  Ineinotis  ictre  praetimt.  —  Anekiftonis  nf  t/i''  J-int^  i.f  i/,,- 
P        Fingtra. —  Trophw  Chnngrs  in  all  Ihe  Nails. 

T.  C,  aged  fifty-two,  was  admitted  into  St.  BartholoTiiew's  Hos- 
pital, October  29,  1884.  Seven  mouths  previously  he  had  an  attack 
iif  cellulitis  in  the  hand  and  forearm,  for  which  numerous  incisions 
had  been  made.  Since  that  time  the  hand  had  b-eu  Ktiff  and 
crippled,  and  the  thumb,  index  and  middle  fingers  had  been 
numb.  Present  condition:  Index  and  middle  fiugera  blue  and 
cold.  All  the  nails,  including  those  of  the  ring  and  little  fingers, 
striated,  ridged,  and  furrowed.  These  nails  ai'e  new  ones,  all  the 
others  came  oS'six  to  ten  months  ago.  The  parts  ianen-at«d  by 
the  median  are  partly  ana>sthetic.  The  muscles  and  skin  supplied 
by  the  ulnar  nerve  are  quite  natural.  Electrical  exaniiiintioii :  No 
reaction  of  any  of  the  muscles  supplied  by  the  median  nen'c, 
tho.se  supplied  by  the  ulnar  are  normal.  All  the  finger-joints  are 
stiff;  and  the  fingers  are  tlexed  into  Ihe  palm  of  the  hand. 

October  6,  1885. — ^The  hand  ia  worse  :  the  skin  of  the  thumb, 
index,  and  middle  fingers  is  blue  and  cold,  and  completely 
anaesthetic.  The  muscles  supplied  by  the  median  nerve  in  the 
hand  are  paralysed  and  wasted.     The  nails  are  natural. 

R.  ('.,  aged  seventeen,  divided  his  median  nerve  on  May  17, 
1882.  The  nerve  ends  were  sutured  on  October  31.  iit  which 
time  the  nails  of  all  the  fingers,  iucluding  the  little  fingiT  and 
the  ring  were  curved,  ridged  and  furroivi-d,  brittle  and  fibrous. 
The  thumb-nail  was  short  and  stumpy,  (he  old  nail  having  been 
slicd  a  month  previouf'ly. 

On  April  17,  1883,  the  nerve  Iiad  to  a  great  extent  united, 
and  the  nails  were  in  n  natural  condition. 
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divisioii  of  lUt^  musculo-spiral  is  of  some  standing,  consists  of 
extreme  otrophy  of  the  extensor  miiaclfs.  witli  permant-nt  Hcxion 
of  the  wrist  and  fiiigera,  dne  to  the  unbalanced  action  of  the  flexor 
muscles.  The  atrophied  muBck-s  do  not  cause  hyper-i'xtenaion  ns 
wonid  he  the  case  if  their  contnictioii  wfls  of  an  activt-  character. 

Loss  of  Sensation  after  Division  of  the  Musculo- 
spiral. — If  til'-  nerve  has  been  divided  above  the  orij;in  of  its 
cutaneous  branches,  there  will  be  loss  of  sensation  over  the  outi-r 
part  of  the  ann  in  about  onf>foui-th  of  its  circumfereoc  ■.  exterid- 
ing  !ix>m  the  insertion  of  the  deltoid  to  the  external  condyle.  On 
the  forearm,  tlip  radial  side  of  the  dorsum  in  the  upper  two- 
thirda  is  anicslhetic.  whilst  in  the  lower  third  the  area  <>i' 
auiestheaia  is  much  more  limited,  and  iucludea  a  narrow  portion  of 
skin  in  a  line  with  the  metacarpal  bones  of  the  thumb  ami  index 
finger.  On  the  hand,  thi-  dorsal  surface  of  all  the  ihumb  is 
ana'Sthelic,  but  occasionally  there  is  slight  presi-rvation  of  sensation 
around  the  nail  ;  the  skin  covering  the  dorsal  surface  of  the  meta- 
carjjal  I>ones  oE  the  thumb,  index  aud  middle  fingers,  as  well  as 
the  lower  parts  of  the  first  phalanges  of  the  same  fingers,  is  in  ii 
similar  condition. 

Simultaneous  Injury  of  several  Nerves  of  the  Upper 
Extremity.— It  is  by  no  means  nnconiraon  for  two  of  the  inTves 
of  the  foreami  to  be  divided  by  one  and  the  same  accident,  thos'- 
most  commonly  iniplic.ited  being  the  median  and  uliiiir.  Seveviil 
such  cases  have  been  described  by  Hutcliinson,  in  the  Lini'lnn 
Hoxpitnl  Jii-porfu  already  referred  to.  The  symptoms  special  to 
such  accidents  need  not  be  described  in  detail,  for  they  may  be 
easily  deduced  from  a  consideration  of  those  due  to  section  of  tin? 
same  nerves  separately.     The  following  case  is  fairly  typical. 

John  G.,  agi'd  fourteen,  was  admitted  into  St.  Bartholomew's 
Hospital,  on  Nov-mber  9.  1881.  He  had  sustained  a  very 
sevi're  wound  from  a  circular  saw.  wliich  had  divided  the  whole 
of  the  structures  lying  aci-oss  the  front  of  the  wri.st,  including 
the  ulnar  and  median  nerves,  the  wrist-joint  was  opened,  and 
the  ulna  cut  nearly  in  two.  The  uiTve  ends  wen'  sutured  together 
wi*h  catgnt,  and  the  wound  hi-aled  slowly;  there  wns.  however, 
no  return  of  motion  or  sensation. 

On  August  19.  1HS2,  I  examiiK'd  the  hand  and  found  it  in 
the  fnllowing  state  : — Dei>p  scar  about  oiu'  inch  and  a  half  above 
the  wrist,  adherent  to  the  ulna,  and  not  painful  or  tender.     Wrist- 
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joint  aiicliylost'd ;  can  scarcely  move  tlie  fingers  in  the  least, 
tliainb  very  slightly  movable.     The  iiand  is  very  flat  and  thin, 

all  the  muscles  supplied  by  the  ulnar  niTve  are  extremely 
wasted,  as  are  also  to  a  less  tixtent  those  forming  the  ball  of  the 
thumb.  The  metacarpo-phalangea!  joints  are  hyper-extended, 
and  those  of  Ihe  two  distal  phalanges  much  flexed,  so  that  the 
Land  possesses  the  typical  claiv  shape;  it  is  quite  im^xissible  to 
etraighten  the  fingers;  the  thumb  is  not  contracted.  Trophic 
clianges:  Skin  over  front  of  palm  smooth  and  glazed,  also  on 
the  palmar  surface  of  the  fingers,  though  this  ia  not  universal. 
The  backs  of  the  little  and  ring  fingers  are  smooth  and  shining,  but 
rather  pale  in  colour.  Towards  the  tips  of  the  dorsal  surfaces  of 
the  index  and  middle,  the  skin  is  slightly  glazed,  but  over  the  first 
phalanges  is  normal,  as  well  as  on  the  back  of  the  hand.  There 
is  scarcely  any  hair  on  the  dorsum  of  the  first  phalanx  of  the 
thumb,  and  none  at  all  in  the  same  situation  on  the  other 
digits;  the  orifices  of  the  hair  follicles  may  be  seen  as  small 
black  dots  :  the  other  hand  is  hairj-  in  the  above  situations.  The 
nails  of  the  fingers  are  very  striking,  being  short,  stumpy  and 
broken,  exceedingly  arched,  both  longitudinally  and  transversely, 
with  transvei-se  furrows  and  ridges  running  across  them,  the 
latter  being  marked  with  a  delicate  longitudinal  striation,  gi\'ing 
them  a  ''  toothed "  appearance.  Eight  months  ago  the  uuil  of 
the  little  finger  came  oft'  without  any  previous  pain,  and  the 
new  nail  is  veiy  small  and  ill-formed.  The  thumb  nail  ia 
normal ;  he  says  they  all  grow  as  quickly  as  do  those  on  the  other 
hand.  (I  have  already  referred  to  this  case  in  describing  trophic 
changes  in  nails.)  He  thiuks  one  hand  sweats  as  much  as  the 
other.  Sensation:  Very  imperfect  over  the  whole  palm;  he  can 
with  diihculty  localize  sensations,  but  cannot  distingui.'^h  the  two 
jToints  of  a  compass,  even  one  inch  apart.  No  s?nse  of  pain  or  tern- 
perature.  The  palmar  surfaces  of  the  thumb,  index  and  middle 
fingers  are  in  a  similar  condition,  the  ring-finger  is  very  insen- 
sitive, and  the  little  one  quite  anaesthetic.  On  the  back  of  the 
index  and  middle  fingers  be  can.locali/.e  with  difiiculty  at  the  tips, 
but  has  no  other  sensation.  Over  the  middle  phalanges  he  can 
distinguish  two  points  a  quarter  of  an  inch  apart ;  si'nsation  over 
the  first  phalanx  is  normal.  The  dorsal  surfaces  of  the  fourth  and 
fifth  digits  are  in  the  same  state  as  the  palmar.  The  dorsal  sur- 
face of  the  thumb  is  nearly  normal,  there  being  liut  slight 
impairment  of  sensation  at  the  tip. 
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October  iptli, — No  material  change.  The  trophic  tlmugea  in 
the  hair  over  the  back  of  the  first  phalanges,  ami  the  changes 
in  the  nails,  combined  with  loss  of  sensation  over  the  dorsal  sur- 
faces of  tlie  index  and  middle  fingers,  affoi-d  very  strong  evidence 
of  the  influence  exercised  by  the  median  nerve  over  both  the 
sensory  and  trophic  functions  of  the  skin  and  cutaneous  appen- 
dages on  the  backs  of  these  digits.  (The  further  progress  of  this 
<ase  will  be  found  in  the  chapter  on  Treatment.) 


In  considering  the  symptoms  which  follow  section  of  any  of 
the  nerve-tmnks  of  the  upper  extremity,  it  is  most  important 
to  remember  that  some  of  them  may  be  due  to  wounds  inflicted 
'111  the  neighbouring  tendons.  From  their  very  situation  it  is 
very  difficult  to  divide  the  metlian  or  ulnar  nerves,  and  at  the 
same  time  avoid  wounding  the  contiguous  structures,  so  that  the 
subsetjuent  loss  of  motion  and  defonnity  is  often  caused  by  section 
of  some  of  the  many  tendons.  It  is  frequently  most  difficult  to 
separate  tlie  symptoms  of  the  nerve-injury  from  those  caused  by 
sucli  other  damage,  and  much  care  is  i-equisite  bi'fore  arriving  at 
any  definite  conclusions  on  this  point. 

Bapture  of  the  Brachial  Plexus. — Tu  addition  to  section 
of  one  or  iseveral  uervo-trunks,  it  occasionally  happens  that  either 
all  or  some  of  the  nerves  forming  the  brachial  ple.xns  may  be  torn 
across.  This  accident  most  commonly  occurs  in  cases  of  disloca- 
tiou  or  severe  wrenches  of  the  shoulder. 

Both  Hutchinson*  and  Mitchell  Banks  have,  however,  recorded 
instances  of  this  injur;'  following  a  fall  on  the  shoulder,  without 
luxation  or  fracture  ;  while  Paget  records  three  cases. f  in  two  of 
which  tliere  was  a  history  of  a  direct  blow  on  the  shoulder,  and  in 
the  other  the  ami  of  a  child  had  been  violently  wrenched.  I  shall 
venture  to  give  these  cases  in  detu'l.  and  will  briefly  refer  to  the 
others. 

In  the  case  by  Hutchinson,  the  patient  came  under  notice  four 
months  after  the  accident;  he  was  a  young  sailor,  and  had  fallen 
heavily  upon  his  shoulder  on  to  the  deck. 

"The  condition  of  the  arm  when  the  miin  came  to  me  was  such 
as  to  suggest  the  diagnosis  of  rupture  of  the  four  lower  roots  of  the 
brachial  plexus.     With  the  exception  of  the  triceps,   brachialis 
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anticua  and  coraco-bracliialia,  the  uiuscks  of  the  upper  extremity 
were  wholly  paralysecl.  Tlie  deltoid  was  also  quite  paralysed,  as 
aiao  the  latissimua  dorsi,  and  the  lower  part  of  the  gi-eat  pectoral 
whilst  tlie  upper  part  of  the  latter  and  the  rotators  of  tlie  liu- 
merua  arising  from  the  scapula  had  escaped,  the  forearm  and  hand 
being  hcjplesa,  but  the  elbow  could  be  Hexed  aud  the  forearm 
Eupinated.  There  was  no  seusation  below  the  elbow,  and  it  wa» 
very  defective  over  most  of  tlie  ujiper  arm  and  deltoid  region." 
The  muscles  were  wasted,  the  hand  cold,  and  there  were  no  lesions 
of  nutrition.  'ITie  piipii  of  the  eye  on  the  injured  side  remained 
contracted  under  circumstances  which  caused  its  fellow  to  dilate, 
the  eyeball  was  slightly  retracted  and  appeared  small,  while  the 
palpebral  fissure  was  distinctly  narrowed. 

Another  case  is  recorded  by  the  same  author  in  vol.  i.  of  hia 
Illi'Ktmtwiis  iif  C/iiiiail  SinyiTi/.  The  ]>atient  was  a  man  aged 
forty-two,  who  five  months  previously  had  fallen  very  heavily  on 
his  shoulder  (left  side).  The  arm  and  forearm  were  much  wasted, 
and  entirely  powerless,  ns  were  also  the  pectoral  muscles,  the 
latissimua  dorsi,  the  rhomboidei,  and  the  supra  and  infra  spinatus ; 
the  trapezius  and  levator  anguli  scapula;  acted  well.  Sensation  : 
None  in  foreann,  or  on  the  outer,  anterior,  and  posterior  sur- 
faces of  the  upper  arm ;  in  the  axilla  and  part  of  inner  side 
of  arm  it  was  normal.  'I'he  front  of  the  shoidder  and  outer 
half  of  the  supra-spinous  fossa  were  insensitive,  while  the  back 
of  the  same  joint  and  the  space  between  the  spine,  the  scapula 
and  the  vertebra?,  maintained  their  natural  sensibility.  The 
whole  limb  was  cold  and  the  skin  thickened  by  tedema.  the  ear 
also  felt  less  hot  than  its  fellow,  the  sight  of  the  eye  was  impaired, 
and  the  pupil  did  not  dilate  to  the  same  extent  as  that  on  the 
opposite  side.  After  six  years  the  patient  couid  ilex  the  elbow  by 
means  of  the  biceps,  and  had  sensation  over  the  first  and  second 
metacarpal  bones. 

Mr.  Banks's  patient"  was  a  sailoi-,  aged  thirty,  who  fell  on 
his  shoulder  down  the  hatchway,  about  a  couple  of  months  befoi-e 
coming  under  notice.  There  was  "complete  loss  of  sensation  iu 
the  hand  and  back  of  the  forearm,  and  in  the  upper  ariu.  Com- 
plete loss  of  motion  from  the  shoulder  downwards.  "Wasting 
of  muscles  of  shoulder  and  upper  ann.  No  pulse  in  the 
•   r.-ai,>.  o/Lil.  .1W.  n.„!ire".  iSSi,  vol.  ii.  ij.  443, 
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radial,  ulnar,  brachial  or  axillary  arteries."  The  deltoid  alone 
reacted  to  faradism,  and  the  great  pectoral  very  nlightly.  An 
exploratorj-  operation  rewalt-d  that  "  ihf  ph'XHS  batl  been  torn 
away  bodily  fi-om  the  spinal  column,  and  had  been  dragged 
downwards  below  the  clavicle,"  with  the  exception  of  onii  small 
£ord  which  appeared  to  supply  the  deltoid  and  jiectoralit?  major. 
The  axillarj-  art*rj'  had  been  injured,  and  was  found  obi  it  (•  rated. 
No  mfntion  is  made  of  the  state  of  the  eye. 

In  a  case  winch  I  have  recently  seen,  paralysis  of  luoli'in  and 
Bensation  in  the  eutire  upper  ejrtremtty  n-sulted  from  n  severe  blow 
on  the  shoulder  by  th»  buffer  of  an  engine,  which,  in  addition, 
fractured  the  upi>er  extremity  of  the  humerna  and  llie  clavicle. 
'ITie  patient  said  that  all  feeling  and  motion  had  gone  fj-om  the 
nnti  when  he  was  aroused  from  tbe  state  of  insensibility  caused  by 
the  accident,  and  six  months  later,  when  he  came  under  notice, 
thi-re  was  considerable  atrophy  of  all  the  muscles  of  tlie  fon'anii 
and  arm.  aa  well  as  those  of  the  scapular  region  ;  there  were  no 
signs  ri'ferable  to  injury  of  the  sympathetic,  and  the  pupils  were 
normal  and  equal.  None  of  the  affected  mnacles  reacted  to 
famdiBm.  Under  the  impression  that  the  axillary  neiTes  might 
have  been  torn,  they  were  freely  exposed  in  the  axilla,  but  wen- 
found  to  be  intact, 

Le  Bret'  records  a  very  typical  case  of  mpiure  of  ihe  bracliial 
plexus  in  a  young  soldier,  aged  twenty-two.  The  humerus  had 
been  dislocated  twenty-four  hours,  when  reduction  was  effected  by 
means  of  pulleys,  and  was  followed  by  immediate  paralysis,  with  a 
sense  of  sudden  laceration  of  something  in  the  clavicular  region. 
Five  months  later,  Le  Bret  found  loss  of  sensation  fi-oni  the 
shoulder  to  the  finger-tips,  with  complete  paralysis  of  thi-  whole 
upper  extremity,  a  jwrtion  of  the  neck  on  the  same  side  was 
tuiiBsthetic;  the  anti  was  cold,  and  the  nuiscles  atrophii'd.  There 
was  slight  movement  in  the  scapular  niiiseles.  Tin'  iris  did  not 
■dilate  so  widely  as  that  of  the  opposite  sid<',  iind  sight  was 
im]>air<'d. 

Four  casi-s  of  siniilai-  symptoms,  following  on  reducliini  of  dis- 
liicalioiis  of  the  humenis  an;  recowled  by  Flaubert.t 

»  Mr„i,ile  III  JiK.de  PhgiirJoffU  ile  Puru,  1 85 3,  p.  119. 

f   tlfj..  (ItH.  iTAaalOiHie  el  'le  Fhifiioloifit  JMM'ffi'iur.  1827,  p.  55. 
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i.  A  woman,  aged  fifty-four,  liad  dislocated  her  shoulder  three 
weeks  previously.  Reduction  was  effected  by  extension,  and  was 
immediately  followed  by  hemiplegia,  the  leg  as  well  as  the  arm 
being  paralysed.  Tlu'  eye  of  tlie  same  side  was  at  first  slightly 
cloaed,  but  subsequently  became  normal.  The  forearm  rapidly 
wasted,  was  cold,  numb,  and  tingling,  all  movements  in  it  were 
much  weakened,  and  sensation  was  abolished  in  the  fourth  and 
fifth  diffifs.  but  nut  elsewhei-i-.  The  leg  recovered  in  three 
months-." 

ii,  A  woman,  aged  sixty-six.  had  dislocated  her  shoulder  five 
weeks  previously.  Reduction  was  effected  on  December  8th,  and 
immediate  paralysis  resulted  ;  the  patient  l>ecame  insensible,  and 
suffered  from  severe  headache.  On  the  nth  it  was  noted  that 
the  pu]iii  was  more  contracted  than  its  fellow,  and  did  not  act  to 
light.  Tlie  amount  of  sensation  in  the  limb  appears  to  have  been 
doubtful. 

On  December  36th  the  patient  died,  and  at  the  post-mortem 
examination  the  following  condition  was  found:  The  four  last 
nerves  of  the  brachial  plexus  had  been  turn  away  from  their 
attachments  to  the  spinal  cord,  and  were  found  ■■  bound  together 
at  the  level  of  the  axilla  by  fibrous  tissue;"  the  ganglia  on  the 
posterior  roots  were  attached  to  the  torn  nen-es. 

iii.  A  woman,  aged  sixty-five,  had  dislocated  her  shoulder 
twenty-seven  days  before  coming  under  notice.  Reduction  wa* 
followed  by  immediate  loss  of  sensation  iind  inolioii;  nn  mention 
is  made  of  the  condition  of  thi-  eye. 

iv.  A  man,  aged  fifty.  Dislneatiun  fifteen  days  ]nTvi<nisly. 
Similar  sjinptoms. 

Desault*  i-ecords  two  .-iiniilar  cunes,  thmigh  nut  apparently  of  so- 
great  severity. 

Tlie  following  is  the  descrijition  given  by  Paget  c.f  the  cases 
under  his  care  :— 

"In  the  first  the  patient  was  a  man.  aged  twenty-three,  who- 

had  mi>t  with  an  accident  by  falling    out    of   a  cart    five  weeks 

before  he  came  under  notice.      He   was   stunned  and  remained 

insensible   for  fifteen  or   sixteen  hours.    When  he  recovered  he- 

*  {Kiii<ret  Cniii]!.,  vol.  i.  [i.  3J5. 
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found  till-  nnii  cinnpit-ti'lv  iisi<'li*sa.  and  in  spiti"  of  gulvanwrii, 
fiiction.  and  rt'st.  it.  rapidly  wuatrtl.  He  looks  wvll,  and  fecia 
in  perfect  lii-iiltli.  His  li*ft  ami  lian^  heavily  in  hits  utber 
hand;  lie  has  absolutely  no  power  in  it.  and  can  only  lift  hia 
shoulder.  On  liis  thninh  and  forefinfjer  are  two  sluggish 
ulcors.  the  result  of  hia  holding  hia  hands  closely  to  a  Rro 
without  feeling  it  tixj  hot.  The  upp^'r  arm  is  verj-  flabby 
and  wasted,  tht-  forearm  the  same,  though  in  a  less  marked 
degree  ;  it  feels  slightly  wanner  than  its  fellow.  He  has  no  sense 
of  fcmpcrature,  and  does  not  know  whether  his  finger  is  dipped 
into  hot  or  cold  water.  The  limb  is  rather  duskier  than  the 
opposite  arm,  but  there  is  no  sensible  difference  in  the  pulse  on 
either  side.  Sensation  is  better  in  the  upper  aud  inner  part  of 
tlie  upper  arm  than  in  any  other  jwrtion  of  the  limb.  perliajKi 
from  the  interco8t^>-hiimeral  nenes  being  unaffected,  but  theru 
is  also  some  sensibility  iu  the  outer  part  of  the  upper  arm. 
The  left  pupil  is  smaller  than  the  right,  but  both  act  efjnally 
well,  and  there  is  no  defect  of  sight  in  either  eye.  The  con- 
dition of  this  mail's  arm  must  be  ascribed,  I  believe,  to  sorao 
injurj-  of  Ihe  brachial  nerves,  probably,  though  it  is  not  evident 
how  it  hapix'ued.  to  an  injury  of  the  brachial  plexus  at  the  base 
of  the  ueck  or  in  the  sxilla.  Such  concussion  as  he  auifer-'d 
is  not  at  all  likely  to  have  caused  complete  paralysis  of  one  ami 
without  any  other  symptoms  of  inj'uiT  to  the  brain  or  spinal 
marrow  ;  and  the  characti'r  of  the  paralysis,  its  conipleli-ness,  ihe 
coldness  of  the  limb,  its  wasting,  and  the  occasional  severe  pain, 
and  the  sloughing  of  the  skin  after  moderate  heating,  are  just  like 
the  consequences  of  diyision,  or  great  damage  of  the  nene- 
tninks. 

"  Nearly  all  these  things  have  been  observed  in  two  other  cases  I 
have  seen.  In  one  of  them  (a  little  girl  about  seven  years  old),  a 
ladder  fell  on  the  back  of  the  left  shoulder,  and  then  broke  her  leg. 
The  e.tnct  manner  of  its  fall  was  not  known,  but  the  integuments 
over  the  scapula  imd  by  the  side  of  the  neck  were  scarcely  bruisi-d. 
She  was  stunned  and  unconscious  for  less  than  ten  minutes, 
and  then  i>erfectly  recovered  her  senses.  As  soon  as  she  had 
recovered  from  the  shock,  she  called  out  '  Where's  my  arm '' '  and 
from  that  moment  to  the  time  at  which  I  first  saw  lier  (about  four 
months  after  the  accident)  there  had  been  perfect  insensibility  of 
the  arm.  It  had  been  for  a  time  painful  subjectively,  and  there 
were  some  kinds  of  contact  which  distressed  her,  but  .'^he  could 
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feel  no  common  toncli.  iw  lieat  or  cold,  and  liad  only  morbid 
sensatiouB  eitlipr  sjxintaiieoiisly  or  i'l-oin  some  in-itation.  There 
liad  been  also  total  loss  of  motion  in  the  ann  till  within  a  month 
before  I  saw  her,  when  the  pectoral  and  postiTior  scapnlar  muscles 
had  regained  slight  power.  Every  j»art  of  the  arm  had  greatly 
wasted,  and  it  was  habitually  cold,  with  slight  swelling  and  con- 
gestion iif  the  hand. 

"  Some  years  ago.  I  was  consnlted  about  a  little  boy,  nine  or  ten 
years  old,  whose  left  arm,  when  he  was  an  infant,  was  \-iolently 
pnlled  by  a  little  brother,  and  from  that  period  for  a  long  time 
apijpared  powerless.  Bnt  he  bad  gi-adually  gained  some  nse  of  it, 
and  wlien  I  saw  him  contd  move  it  in  any  way,  and  was  fond  of 
climbing  with  it.  It  was,  however,  comparatively  vciy  weak,  and 
was  small  like  one  extremely  emaciated.  If  was  not  short,  but 
altt^ether  not  more  than  two-thirils  the  size  of  the  other. 

"The  inequality  of  the  pupiis  is  well  marked  in  the  man  now 
in  Darker  Ward.  The  pupil  on  the  injured  side  is  always  smaller 
than  the  other,  but  they  both  act  etjually  well,  and  there  is  no 
defective  sight.  The  same  conditiim  has  existed  ever  since  the 
injnrj'  in  the  young  lady  whose  case  I  related  next  after  his. 
Her  right  pnpil  con-esponding  with  thi-  paralysed  right  arm,  is 
always  smaller  than  the  left,  and  there  is  a  verj'  slight  ap]>ear- 
ance,  which  is  said  to  be  inci'eased  when  she  is  not  in  perfect 
health,  as  if  the  rifjht  eye  was  n  little  smnllei-.  or  less  open  than 
Ihr  left." 

Tlie  next  case  is  one  i-ecoi-ded  by  Oi'.  Ross. 

Jlo^.—SifpUm-  o/Bmrlilal  Pk.ti'x. 

Tlie  patient  was  a  young  man.  aged  nineteen,  whose  left  arm 
liad  been  caught  nine  months  previously  by  the  strap  of  a  re- 
volving wheel.  He  was  lifti'd  fi-om  the  ground  by  the  entangled 
arm,  and  was  stunned.  On  recovering  cunscionaness  it  was  found 
that  his  left  arm  was  completely  paralysed.  Nine  months  after 
the  accident  it  was  found  that  all  the  muscles  of  the  liand,  fore- 
arm and  ami.  as  well  as  the  sternal  portion  of  the  jiectoralis  major, 
were  completely  paralysed  and  atro])hied.  The  clavicular  portion 
of  the  pectoralis  major,  the  pectoralis  minor,  the  externa!  and 
internal  rotators  of  the  hnmenis  and  the  latissimus  dorsi,  were 
spared,  while  the  serratus  magnus  on  the  left  side  was  enfeebled 
but  not  paralysed.     The  skin  of  the  iinier,  of  the  upper  two- 
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tliirtls,  of  tilt'  anterior,  of  thp  wliole  of  tlu^  outer,  and  of  tbf  whole 
of  the  i>ost('rior  surfaces  of  the  arm  was  nearly  as  aeiisitive  on  the 
left  as  on  the  riffht  side,  and  the  BPnsitive  area  extended  pos- 
teriorly to  one  and  a  half  inches  below  the  elbow,  and  thera  was 
complete  antEstheaia  of  everj'  fofni  of  cutaneous  sfusibility  below 
the  specified  areas.  Sensibility  was  supplied  to  the  inner  surface 
of  the  arm  most  probably  by  the  intei-costo-humeral  nerve,  and  to 
the  remaininff  sensitive  areas  of  the  arm  by  the  cemcal  ]i!exuBM 
and  the  communicating  branch  from  the  fourth  nene  to  the 
brachial  plexus.  The  patient  also  manifested,  on  tbt-  left  side, 
comparative  contraction  of  the  TiuDil.  diminished  palpebi-nl  aper- 
ture, flattening  of  the  a  the  intni-icular 
pn-ssure.  and,  five  montl  ■»  slight  relative 
increase  of  tenip<-ratiiiv  in  r\-  meafu*,* 

The  following  case,  by  I  pie  of  a  similar 

injiirj-  :— 

/■'/'""'■'■  t-ii 

A  man,  aged  thirty,  wal  iilder  by  11  large 

piece  of  wood,  which  fell  cii  foice  that  it 

threw  him  on  the  ground  litioii.     lu  addi- 

tion to  a  fracture    of  the  of  the  lung  and 

a  scalp  wound,    the    palie  , ,...,jlyBis   of  ihd  left 

arm,  with  absolute  anaesthesia,  except  in  the  region  supplied  by 
the  intercosto-humeral  nerve,  llie  left  pupil  was  contracted  and 
fixed.  Eight  days  after  the  accident  the  biceps  alone  contracted 
— and  then  feebly — to  the  interrupted  current.  The  muscles  of 
the  forearm  no  longer  contracted.  Four  months  later  there  was 
no  improvement ;  the  pu}>il  remained  contracted,  and  trojthie 
changes  commenced  in  the  hand. 

A  case  exactly  similar  to  the  preceding  was  recently  shown  at 
the  Clinical  Sex^iety  by  Mr.  Charters  Symonds,  The  patient,  a 
yonng  and  healthy  man.  had  met  with  a  severe  injury  at  sea,  and 
from  that  time  the  arm  had  n^mained  paralysed  completely.  A-< 
the  limb  was  a  perfectly  usi.-less  appendage,  amputation  was  pei-- 
fomied. 

I  have  seen  (mother  case  at  St.  Thomas's  Hospital,  under  IJr, 

•  Ilrlli,h  Me.lical  JoutHtil.  May  S,  1883.  p,  868. 
t  l:(-„io,i  Meil..  18S4,  vol.  xxxviii.  p.  397. 
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llHtltlt'ii.  jukI  in  it  also  the  conditions  described  above  were  well 
uiarked.  &H  wi'll  as  in  n  caae  recorded  by  Mr.  Morrison." 

'J'hin-  Clin  be  little  doubt  that  in  all  these  cases  a  nearly 
identical  lesion  was  present,  for  in  all  the  sj-mptoma  were  re- 
markably xiniilnr,  and  in  two  of  them  a  post-mortem  examination 
Hhowed  that  the  nenes  had  been  tora  from  their  attachments  to 
(he  Rpinal  conl.  I  have  said  that  it  is  probable  that  a  neiirli/  iden- 
tical h-Bion  was  pi-esent,  for  it  seems  ver}-  likely  that  in  some  the 
conln  were  themselves  stretched  or  torn,  and  not  wrenched  from 
their  inHeition  into  the  cord.  There  would  result  a  corresponding 
difference  in  symptoms,  which  maybe  explained  as  follows : — In 
many  caseH  an  abnormal  condition  of  the  eye  was  noticed,  and,  as 
will  pn-wntly  be  shown,  this  condition  is  similar  to  that  which 
n-NLiIlK  fnini  injury  to  the  sympathetic  trunk  in  the  neck.  jlut. 
lliiH  liiitik  n-eeives  lis  branches  from  the  cilio-spinal  centre  in  the 
curd  llii'oii(fli  (lie  cimimunications  with  the  anterior  roots  of  the 
Nliiiiiil  ii.-i-vi-H.  H'l  lliiil  when  these  aiv  torn  from  the  cord  itself  the 
coiirii-eliim  lirli\i>i4i  lln'  eye  and  cilio-spinal  centre  is  broken,  and 
Mil' iiImiv.- i|i-lfiiled  njinploms  ensue.  This  would  not  be  the  case 
when  llx'  juTve-tninks  themselves  were  torn,  and  thus  the  exact 
Heiii  i.rth,-  injury  may  be  fiir(  her  localized.  In  one  of  Mr.  Hutch in- 
■ori'M  t-riHi'M  it  in  Miil.'d  dial  the  car  on  the  affected  side  was  the 
cold'T  «f  the  hMi.     Tliiw  Ills,,  was  probably  due  to  lesion  of  the 

I  lie  cdNi-  li\  l''liiiilj..cl.  ItL  wliifli  the  lefT  also  was  paralysed. 
dilli'CM  ill  iIiIh  i'i'i.|iitI  from  nil  the  others.  I  should  suppose  that 
llii"  «ii"  [.rnlmlily  <|iii'  Ic.  ji  ei'iiivldent  lesiim  of  the  spinal  cord. 

Symptoma  of  Diviaion  of  the  Sciatic  Nerve.— The 
iiiTvepi  111  III,.  liiwiT  extremily  are  by  no  means  so  frequently 
injured  iiH  lliiiHe  of  (hi.  arm,  partly  because  the  leg  is  not  exposed 
I"  thai  ehiM  of  injuries  already  described,  by  which  the  nerve 
miiiKn  {j(  ilii-  ||],|,|,r  ivvd'ciiiiiy  lire  most  lref|uently  damaged,  and 
purl  \y  1,1'cnnse  they  nn-  on  the  whole  deeiier  beneath  the  surface. 

1  liJive  di'Meribed  in  another  chapter  how  the  nerves  of  the  leg 
"'".V  lie  ihiiniig,'d  in  fiiictures,  and  will  now  only  briefly  allude  to 
'he  ■\riii.l,nn«  iiriujury  of  the  sciatic  trunk  m  the  thigh. 

In  niiixi  nixrn  of  lliiuinjnry  the  nerve  is  dividetl  below  the  origin 
"'  It"  niuM-iilar  branches  to  the  hamstrings,  and  as  the  extensor 
'""**■"  "''  "'"  'high  are  Hupplied  from  a  different  source,  the  limb 

•    llr.i!.!.  .}Mi,-alJ,mr.u,l.  1S87,  sol.  i.  ,,.  1044. 
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retains  its  uiobility  on  the  trank.  In  the  log.  however,  the  caee  is 
different,  and  the  whole  of  thu  niusclee  below  the  knee  and  of  the 
foot  are  paralysed.  Nevertheless,  in  spite  of  this,  the  patient  is 
able  to  walk  to  a  cci-tain  estont ;  he  is  in  fact  in  much  the  same 
condition  as  many  children  with  infantile  paralynia,  who  yet 
manage  to  progress  wonderfully  well  after  the  following  manner. 

The  leg  is  extended  upon  the  thigh  and  thrown  forward  with  a 
jerk  by  the  action  of  the  ([uadriceps  extensor,  while  the  thigh  is 
flexed  on  the  trunk  by  tlie  psoas  and  iliacus.  The  toes  generally 
come  first  to  the  ground,  and  then,  as  the  weight  of  tiie  body  is 
brought  forward  by  propnlsiou  due  to  the  (xiwer  of  the  healthy 
limb,  the  heel  is  pressed  downwards  and  the  weight  of  the  body 
rests  on  the  injured  leg.  In  oi-drr  that  the  patient  sliould  progress 
with  any  security,  it  is  necessar}'  tliat  this  weight  should  be  trans- 
mitted through  a  line  passing  immediately  down  the  long  axis  of 
the  limb,  for  the  ankle  and  foot  are  liabh.'  to  splay  if  any  lateral 
pressure  is  brought  to  br-ar ;  the  knee  therefore  ia  kept  steady  by 
the  senii-tendinasus.  gracilis,  and  sartorins  on  its  inner  side,  and  by 
tlie  (|uadi'iceps  extensor  in  front. 

The  body  is  thus  supported  during  the  brief  inter\'al  necessary 
for  the  sound  leg  to  swing  past  and  reach  the  ground — an  interval 
which  is  shorter  than  natui-al,  for  the  st^ps  taken  by  the  injured 
limb  are  verj-  short.  The  paraly.sed  leg  is  then  Hexed  at  the  knee 
by  the  seini-mpiuhranosus  and  biceps  and  again  brought  foi-ward  as 
before,  the  foot  generally  hanging  down  and  the  toes  dragging. 
The  whole  movement  ia  thus  due  to  the  imparalysed  muscles  of  the 
thigh,  for,  as  Ln^tievant  has  well  pnt  it.  the  leg  bears  much  the 
same  relation  to  tlie  jiatient  as  does  an  artificial  liuib. 

The  loss  of  sensation  does  not  appear  to  be  nearly  so  great  as 
might  have  been  expected.  The  only  author  who  appears  to  have 
investigated  this  subject  with  any  accurate  i"  l./<^tievant,"  and 
according  to  him  the  foot  and  outer  part,  of  the  leg  are  the  only 
absolutely  anrestbetic  parts.  He  points  out  that  the  long  saphenous 
nerve  and  the  small  sciatic  supply  a  considerable  portion  of  the 
leg,  and  the  rest  of  the  sensation  he  attributes  to  the  anastomoses 
of  the  small  sciatic  with  the  cutaneous  branches  of  the  paralysed 
trunk. 

For  further  information  on  this  subject  I  would  refer  to  the  cases 
described  by  this  author,  and  to  one  by  Paget  in  the  MnHml  Timrs 
aiui  Gff^dlr  for  March  26,  1864,  In  the  latter  the  patient  had 
•  '"f.  "■'..  P-  147- 
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been  dragged  bv  bis  foot  caught  in  tlie  stirrnp  thive  years  bpfora 
coming  under  notice,  "  Since  that  time  he  had  liad  partial 
paralysis  of  the  right  limb,  lately  rather  increasing,  He  dragged 
the  limb  after  liini,  but  it  was  little,  if  at  all,  wasted,  and  the 
muscles  of  the  thigh  actrd  moderately  well." 

Injuries  of  Xerves  in  the  Neck. — Almost  any  of  the 
nerves  in  the  neck  may  be  injured,  ihougli  some  are  more  fr&- 
([iiently  wounded  than  others.  AVounda  of  the  superficial  cutaneotis 
branches  present  no  symptoms  of  suflicent  importance  to  merit 
special  att^'nl  ion.  'JTie  motor  branches — namely,  thf  descendena 
noni  and  the  sjtinal  accessojy — may  also  be  divided  either  by  acci- 
dent, or,  in  the  case  of  the  latter,  by  the  surgeon  in  cases  of  wry- 
neck. I  have  no  knowledge  of  any  injury  to  the  former  nerve, 
bnt  various  instances  of  the  latter  may  be  found  recorded ;  the 
symptoms  are  such  as  might  be  expected,  and  consist  of  pamlyai» 
and  atrophy  of  the  supplied  miiBclea. 

Division  of  the  phrenic  ia  a  verj'  mre  accident,  and  is  supposed 
to  I'esult  in  congestion  of  tJie  base  of  the  corresponding  hing,  on 
account  of  jiaralysis  of  the  diaphragm. 

Ipjnnes  to  the  hypoglossal  nen-e  are  not  of  freqiient  occurrence. 
'JTiey  result  in  loss  of  power  of  that  half  of  the  tongue  to  which 
the  nerve  is  distributed,  with  protrusion  to  the  injured  side,  a  soft 
flabby  feel  of  the  affect-ed  half  with  sob8e(|uent  atrophy,  and  some 
ditHcully  in  deglutition  and  speech. 

One  such  case  is  recorded  by  ilr.  Hntchinaon,  as  the  result  of  a 
stab  in  the  neck.*  Another  ia  described  by  Mitchcll,t  in  which 
the  injurj-  was  caused  by  a  gunshot  wound.  I  have  myself  seen 
this  nene  divided  in  a  case  of  cut-throat  in  an  elderly  man  with- 
out any  other  verj'  serious  lesion  accompanying  it,  but  a  month 
later  the  paralysed  half  of  the  tongue  was  flabby,  and  it  watf' 
protruded  towards  the  paralysed  side. 

The  following  case  by  T'ameron  is  of  interest  in  connection  with 
this  subjecf, 

l-'imnwi.—SI'ih  in  tli,'  ^'f'l■l■,  by  whuh  Ihv  ri;/!if  HiijioijloKml 
Xn-Vf  vnx  dinih-d. 

The  patieiil  was  a  woman  who  had  been  stabbed  by  her  hna^ 
band.  In  addition  to  other  wounds  there  was  one  situated  a 
little  b<'low  the  angle  of  the  jaw  on  the  right  side,  and,  so  far  as 
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the  incisioii  of  the  skin  was  concerned,  aei^med  little  more  tlmii  a 
harmless  puncture.  From  the  very  first,  however,  it  was  noticed 
that  the  patient's  utterance  was  slow  and  thick,  like  that  of  n 
person  intoxicated.  A  further  examination  showed  that  th'-re  was 
a  paralj-tic  condition  of  tlie  tongue,  which  could  only  be  attributed 
to  a  wound  of  the  hypoglosiMl  nerve.  Three  weeks  later  the 
following  notw  was  made : — Tongue  protruded  very  materially  to 
the  right  aide,  the  deviation  extending  even  to  the  tip.  The 
right  side  of  the  tongue  has  a  flabby  appearance,  and  aaaumes  two 
or  three  transverse  wrinkles,  due  apparently  to  the  Habby  state 
of  the  muscle.  It  can  he  moved  in  all  directions,  although  im- 
perfectly and  with  difficulty  to  the  left.  When  protruded  the  tip 
can  be  ai)plied  pretty  well  tn  the  upper  and  lower  lips,  and  it  can 
also  be  hollowed  into  a  groove.  The  tactile  sense  is  perfect,  and 
the  sense  of  taste  for  sweet,  acid,  and  bitter  seemed  almost  perfect. 
There  was  no  paralysis  of  the  soft  palate.  The  patient  seems  t*i 
have  some  difficulty  in  disposing  of  the  saliva  at  the  back  of  the 
mouth.  No  deviation  cau  be  detected  in  the  position  of  tin-  hyoid 
lx)ne  nor  any  special  furring  of  the  tongue.  She  died  on  April  gth , 
and  the  post-morteiu  examination  showed  a  division  of  the  right 
hypoglossal  nerve  just  internal  to  the  bifurcation  of  the  carotid 
artery.  The  out  ends  wen.'  retracted  and  the  proximal  end  was 
bulbous.  On  microscopic  esamuiation  of  the  distal  end  of  the 
cut  nerve  it  was  found  to  be  in  a  state  uf  advanced  fatty  degene- 
ration, and  the  muscles  of  that  half  of  the  tongue  supplied  by  the 
cnt  nerve  were  in  a  similar  ctmdition.* 

Injury  of  the  Sympathetic  in  tlie  Neck.^Thc  recordw 
of  cases  of  iujui-y  to  this  nerve  are  necessarily  few,  but  the 
symptoms  which  have  been  noticed  are  of  much  interest.  Before 
considering  these  symptoms,  I  shall  briefly  allude  to  the  principal 
facta  described  in  the  few  cases  I  have  been  able  to  consult. 

Mitchell.  Moorhouse,  and  Keent  describe  the  condition  of 
a  young  soldier,  aged  twenty-four,  who  was  shot  through  the 
neck  in  such  a  direction  that  the  cer\'ical  sympathetic  might  well 
have  been  wounded ;  the  symptoms  coincided  with  such  as 
Mitchell  subsequently  describes  as  characteristic  of  injury  of  this 
trunk,  and  were  yet  present  two  years  after  the  wound  wa-; 
inflicted.     Three   months   later  it    is   noted — "  He  was   able   to 
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retnm  to  duty  ....  iifarly  nil  liis  peculiar  syinptoms  liaviug 
disappeared." 

In  another  cose  by  ilitchell,"  a  captaiu  was  sliot  in  tiie  neck,  but 
in  sucli  a  jiosition  as  to  lead  tho  author  to  think  tliat  tlic  synipa- 
tlietic  could  not  have  beefi  injured,  though  the  symptoms  were 
nevorthelesa  characteristic  of  this  lesion  and  existed  two  years 
after  the  accident. 

Dr.  William  Ogle  t  details  the  history  of  a  patient  in  whom, 
after  a  deep-seated  abscess  in  the  neck,  symptoms  of  injury  to  the 
sympathetic  supervened,  presuuialily  from  implication  of  the  trunk 
in  the  process  of  suppuration. 

Dr.  J.  F.  PayneJ  gives  a  verj-  niiuiite  account  of  the  condition 
of  a  child,  in  whom  the  cervical  sympathetic  was  supposed  to  have 
l>een  injured  during  delivery;  the  symptoms  continued  so  long  as 
the  child  was  under  notice,  it  was  then  about  two  years  of  age. 

Jfr.  Jonathan  Hutchin8on§  describes  a  case  in  which,  after  an 
Htferapt  to  commit  suicide  by  cutting  her  throat,  a  woman,  aged 
forty-two,  developed  all  the  symptoms  of  injury  to  the  sympa- 
thetic. 

The  most  interesting  case,  however.  Iiecause  the  most  exact  as  to 
the  real  injurj',  is  one  by  Mr.  T.  1'.  f'hnvasse.d 

The  patient  was  a  little  girt,  aged  six  years,  and  waM  suffering 
from  a  tumour  in  the  neck,  on  the  right  side.  During  the 
operation  undertaken  for  ita  remoi'al.  the  pneumogastric  and 
sympathetic  nerves  were  exposed  and  the  latter  was  probably 
injured ;  for  the  author  says,  "  posteriorly,  it  was  necessary  to 
dissect  away  tlie  trunk  of  the  sympathetic  nerve,  as  the  tumour 
rested  ou  the  transverse  jirocesses  of  the  vertebra?."  The  author 
believes  that  only  some  of  the  brniiclie.«,  imd  not  tlie  I'ntire  nerve- 
trunk,  were  divided. 

Tlie  symptoms  observed  wei-e  nearly  identical  in  all  these  cases, 
the  diiferences  being  so  slight  as  not  to  necessitate  any  material 
difference  in  classifying  them.  I  shall  allude  to  those  points  in 
which  the  disagn-ement  is  the  most  marked. 

The  condition  of  the  eye  was  in  all  a  very  remarkable  feature. 
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The  eyelids  were  pflrtially  closed,  and  tlie  palpebfal  lissure 
narrowed,  and  in  some  it  was  noted  that  this  was  rather  due  to 
an  updrawing  of  the  lower  lid  than  to  ptosis  of  the  upper  ltd,  though 
both  were  present.  In  addition,  it  is  noted  in  the  first  case  by 
the  American  surgeons  that  the  '"  outer  angle  appears  as  though 
it  were  dropped  a  little  lower  than  the  inner  angle.  Neither  the 
orbicnlaris  nor  levator  muscles  were  paralysed.  In  all  the  cases, 
except  that  by  Mr.  Chavaase,  the  eyeball  on  the  injured  side 
appeared  smaller  than  its  fellow,  a  condition  which  was  due  to 
the  sinking  of  the  ball  within  the  socket,  a  shrinking  backwards, 
and  not  to  a  diminution  in  its  diameter. 

In  two  of  the  cases  it  was  noted  that  the  conjunctiva  was 
increased  in  vascularity,  and  in  Dr.  Payne's  case  it  appeured 
abnormally  dry. 

In  all  five  the  pnpil  was  in  much  the  sanir  condition.  It 
generally  remained  slightly  more  contracted  than  its  fellow,  and 
in  Jfr.  Chavasse's  case  was  as  small  as  a  pin's-liead  directly  after 
the  opemtion.  In  a  bright  light  the  pupils  became  of  much  the 
same  size,  a  condition  which  was  due  to  a  contraction  of  the  same 
pupil.  When  the  eyes  were  shaded  the  ininfTected  pupil  always 
became  the  more  dilated  ;  in  three  ca.ses  the  pupil  ou  the 
damaged  aide  failed  to  dilate  in  the  least,  and  in  two— those  of 
Dr.  Payne  and  ilr.  Chavasse — it  dilated  very  slightly. 

In  three  of  the  cases  it  is  noted  that  the  sight  of  the  affected 
eye  was  imjtaired  to  a  greater  or  less  e.ttent.  and  in  two  others 
this  might  also  have  been  the  case ;  in  that  i-ecordcd  by  Mr. 
Hutchinson  the  patient  was  only  under  notice  for  a  few  weeks, 
and  in  Dr.  Payne's  the  age  of  the  child  prevented  any  satisfactory 
observations. 

In  the  patients  under  Dr.  Ogle  and  Dr.  Payne,  a  very  unusual 
dryness  of  the  nostril  and  moutli  on  the  side  of  thi'  injury  formed 
a  most  marked  feature.  In  the  captain  there  was  defect  of 
secretion  of  sweat  in  the  neck,  arm,  and  chest  of  the  injured  aide, 
and  in  the  other  case  recorded  by  Mitchell  there  was  great 
difficulty  in  deglutition  and  talking  after  the  accident,  due 
apparently  to  drj^ness  of  the  mouth. 

In  neither  of  the  cases  under  Chavasse  or  Hutchinson,  in  which 
the  injury  was  recent,  was  there  noticed  any  flushing  or  hypera?mia, 
or  any  anicmia  of  the  face  and  ear.  In  three  out  of  the  four  other 
cases,  the  affected  half  of  the  face — and  it  was  strictly  confined  to 
one  aide — was  in  a  condition  of  aniemia,  and  did  not  sweat.     Thia 
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was  most  marked  on  exertion,  for  under  the  influence  of  active 
exercise  the  healthy  side  Hushed  and  perspired  in  a  perfectly 
normal  manner,  while  on  the  opposite  half  the  skin  was  dry  and 
pale.  iir.  Oojle's  patient  was  induced  to  take  very  active  exercise 
in  the  park,  after  which  the  limitation  of  profuse  perspiration  to 
one  side  was  very  noticeable.  Oa  the  side  of  the  face  opposite  to 
the  lesion,  it  was  sometimes  noticed  that  secretion  appeared  to  be 
excessive — for  instance,  the  nose  and  eye  watered,  and  ptTspiratioa 
was  profuse  and  readily  induced. 

Dr.  Ogle  offers  explanations  for  most  of  the  symptoms  I  have 
detailed,  and  his  accounts  are  both  supplemented  and  criticised  by 
Dr.  Payne.  The  narrowing  of  the  palpebral  fissure  is  ascribed  to 
the  presence  of  certain  smooth  muscle  fibres  which  are  found  in 
both  the  upper  and  lower  lids,  and  are  paralysed  by  the  injury. 
The  retraction  of  the  eyeball  is  considered  to  be  due  to  the 
paralysis  of  a  funnel-shaped  layer  of  involuntaiy  muscle  (musculna 
orbitaris),  which  Las  been  shown  by  Prevost  to  have  the  power  of 
causing  protrusion  of  the  eyeball,  and  to  be  supplied  by  the 
syiu  pathetic. 

'J'ho  variation  in  the  pupils  is  undoubtedly  caused  by  the 
unbalanced  action  of  the  cu-cular  muscle  of  the  iris,  and  the  loss 
of  power  in  the  dilalor  fibres,  which  are  supplied  by  the  injured 

That  this  in  the  case  is  abundantly  proved  by  the  absence  of  the 
power  of  active  dilatation  when  the  eye  was  shaded,  for  it  is  probable 
that  in  the  patients  of  Mr.  Chavasse  and  Dr.  Payne  the  slight 
dilatation  present  was  the  result  of  a  relaxation  of  the  circular  fibres, 
and  in  the  former  there  might  hiive  been  in  addition  some  few 
nerve-fibres  left  intact  to  supply  the  iris. 

The  impairment  of  vision  I  should  suppose  to  be  due  to  the  fact 
that  the  lenticular  ganglion  iras  cut  oft'  from  its  connection  with 
the  sympathetic. 

The  elfect  of  irritation  of  the  sympathetic  trunk  on  the  secretion 
of  the  submaxillaiy  ffland  supplies  a  siiflicient  basis  for  believing 
that  the  amount  of  saliva  secreted  would  probably  be  diminished 
by  its  section,  and  the  same  might  he  said  with  regard  to  the 
secretion  of  sweat,  of  tears,  and  of  mucus. 

J'erhaps  the  most  remarkable  feature  in  these  cases  is  that  in 
none  of  them  was  there  obsi-i-ved  any  flushing  of  the  face,  or  neck 
and  ear.  In  the  patients  under  Hutchinson  and  Chavasse,  the 
injuries  were  recent,  and  yet,  while  so  many  other  sy  ^ 
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injury  to  the  sympatlietic  were  present,  the  liyperEemia  of  the 
skin  noticed  in  experimenta  on  aniuiala  was  not  present.  I 
cannot  offer  any  satisfactory  explanation  for  this  phenomenon. 
The  Bubse(jnent  aniemic  condition  of  the  face  is  more  explicabh?, 
for  it  is  only  what  is  found  to  occur  in  animals  some  time  after 
the  original  lesion,  and  is  dne,  as  I  have  mentioned  elsewhere,  to 
the  action  of  local  vaso-motor  centres,  which,  being  unconnected 
with  the  vaso-uiotor  centre  and  unable  to  receive  inhibitory 
impulses,  remain  in  a  state  of  constant  action,  and  keep  the 
vessels  permanently  constricted. 

It  only  remains  to  be  noticed  that  in  Dr.  Payne's  case  there 
was  present  a  peculiar  shrivelled  condition  of  the  skin,  of  which 
ihe  author  says  :  "  It  resembled  the  skin  of  old  age,  or  that  seen 
in  badly  nourished  persons,  being  quite  different  from  the  plump- 
ness and  crispness  of  youth  and  health.  Tliis  condition  may 
^'ery  plausibly  be  assigned  either  to  want  of  tone — i.e.,  paralysis  of 
llie  smooth  muscle-fibres  in  the  skin^ — or,  on  the  other  hand,  to  a 
want  of  crispness  and  elasticity  in  the  connective  tisane  of  the 
[ikiu  itself  and  under  the  skin.'' 

Injuries  of  the  Fneumograstric. — Cases  of  injury  of  the 
pneumogastric  are  so  rare,  that  it  is  at  present  iiinx)ssible  to 
formulate  any  class  of  symptoms  as  being  the  invariable  sequel  to 
division  of  this  nerve.  It  is  true  that  analogous  cases  in  animals 
are  to  a  certain  extent  instructive,  but,  in  the  absence  of  a 
sufficient  number  of  instances  occurring  in  the  human  subject,  I 
shall  content  myself  with  referring  very  briefly  to  the  symptoms 
noticed  in  snch  cases  as  I  have  been  able  to  find  recorded,  and 
these  are  but  few  in  number. 

In  1849,  Chassaignac  included  the  pneumogastric  nerve  in  » 
ligature  passed  around  the  common  carotid,  and  noticed  that 
neither  the  functions  of  respiration  nor  deglutition  were  in  the 
least  disturbed,  but  that  the  voice  was  immediately  extinguished. 
At  a  recent  meeting  of  the  Royal  Medical  and  Chirurgical  Society, 
held  on  Oct.  27,  1SS5,  Mr,  Rivington  narrated  a  case  in  which  he 
had  divided  the  pneumogastric  during  the  progress  of  an  opera- 
tion for  ligature  of  the  internal  carotid.  There  were  no  special 
symptoms,  and  at  the  post-mortem  examination- — the  cause  of 
death  being  a  cerebral  abscess — no  special  lesions  were  found. 

The  next  cnse,  by  Mr.  Savory,  again  shows  how  few  may  be  the 
symptoms,  when  this  nerve  has  been  destroyed  by  suppuration. 
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'Writing  of  the  nerve  in  relation  to  the  absceea,  he  says :  "  A  large 
portion  of  the  pneuraogaatric  nerve  was  also  destroyed  in  its 
course  through  the  cavity.  The  two  ends  of  the  nerve  were  found 
free  in  the  upper  and  lower  part,  a  portion  of  tlie  nerve,  from  one 

■to  one  and  half  inch  in  length,  being  wanting Nor  was 

the  destruction  of  the  pneiimogastric  nerve  followed  by  any 
very  obvious  effect.  DuriuR  the  last  two  or  three  days  of  life 
the  pulse  was  noted  to  have  been  very  rapid,  but  that  may  be 
otherwise  well  explained.  The  respiration  was  not  remarkably 
embarrassed,  and  the  left  lung  after  death  presented  no  characters 
that  could  be  especially  associated  with  the  lesion  of  the  nerve, 
certainly  none  in  striking  contrast  to  the  right."  " 

The  next  case  is  not  one  of  injuiy,  but  ns  the  pneumogaBtric 
trunk  was  destroyed  by  pressure,  it  has  some  bearing  on  the 
symptoms  in  question. 

Miegd.— Death  from  Pressurr  on  tin:  PiicumogaBtrii-  hi/  an  etUaryetl 
Bronehial  GUinif. 
In  August  187s,  Dr.  llit^gel  recorded  the  case  of  a  man,  aged 
fifty-three,  whose  chief  symptom  was  an  extreme  rapidity  of 
pulse,  amounting  to  164  beats  a  minute.  This  was  accompioiied 
by  tederaa  of  the  bases  of  the  lungs  and  bronchitis,  with  slight 
hoarseness  of  the  voice.  The  patient  dit-d,  and  a  post-mortem 
examination  showed  that  the  left  vagus,  just  below  where  it  gives 
off  the  recurrent  branch,  was  matted  and  embedded  in  an  enlarged 
bronchial  gland.  A  microscopic  examination  showed  that  at  this 
point  the  nerve  had  undergone  complete  degeneration.  The  rest 
of  the  body  was  healthy. t 

The  next  case  is  one  that  was  in  St.  Bartholomew's  Hospital. 
In  this  patient  the  whole  of  the  left,  eighth  pair  was  more  or  less 
lacerated  by  a  fracture  of  the  skull,  and  various  symptoms  seemed 
to  be  distinctly  referable  to  the  implication  of  each  nerve-trunk. 
The  condition  of  the  lung  found  after  death  is  also  of  interest. 

Fracture  nf  the  Posterior  Fossa  of  ilw  Bum.  of  th:  .S7.i'//,  loith 
laccratimi  of  the  evfhih  pair  of  Nerves  on  the  kft  side. 
George  M.  was  admitted  into  St.   Bartholomew's  Hospital  on 
Nov.  8,  1884.     Whilst  drunk  he  had  fallen  off  an  omnibus.     He 

•    Trans,  of  Hoy.  ifrd.  aitd  Chir.  Soc.,  vol.  liiv.  p.  jS. 

f  Etrliii.  Klin.  Woditns.,  Aug.  a,  1875  ;  and  L.  M.  ii.,  1875,  p.  617. 
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■was  bleeding  from  the  nose  and  was  very  sick.  Tlie  pnlae  was 
irrfgnlar  and  quick, 

Nov.  9th. — Veiy  restless.  He  is  sensible  and  can  answer  cjiiea- 
tions.  Speech  is  natural.  He  is  conlitiually  retching,  iiad  has  great 
difficnlty  iu  Bwallowing  food.  Hp  takes  it  into  his  mouth,  but  is 
apparently  unable  to  get  it  iuto  hia  stomach.  He  is  occasionally 
sick.  He  has  pain  in  the  back  of  the  head  and  his  head  is  drawn 
■back.     The  palse  is  68.  and  extremely  irregidar. 

I  ith. — The  difficulty  in  swallowing  continues.  He  is  rartly 
able  to  take  any  foiid  intJi  his  stomach. 

i2tL. — The  patient  had  a  andden  attack  of  dyapucea  without 
apparent  cause. 

I3tb. — Very  i-estless.  Pulse  136.  Tliere  is  spasm  of  the 
trapezius  muscles  and  stemo-maatoid.  The  great  difficulty  in 
swallowing  continues. 

14th. — The  jiatient  died.  A  post-mortem  examination  showed 
fracture  of  the  left  side  of  the  base  of  the  skull,  with  laceration  of 
the  eighth  pair  of  nerves.  The  left  lung  was  in  a  condition  of 
^lid  ccdt'ma  and  was  airless. 

In  the  Brifish  Mtdienl  Journal  for  June  13,  1866,  is  recorded 
&  case  in  which,  in  a  woman  aged  thirty-six,  the  right  pneunif)- 
gastric  was  divided  in  the  wound  caused  by  a  suicidal  cut  throat ; 
there  were  no  marked  symptoms  and  no  post-inortera  appearances 
in  the  lungs. 

In  the  same  journal  for  December  I,  1866,  is  described  the 
«ase  of  a  nian,  aged  sixty-eight,  in  whom  paralysis  of  the  eighth 
pair  was  followed  by  very  slow  respiration  and  gradual  cessation 
of  the  heart's  action. 

It  would  therefore  appear  that  the  results  of  section  of  this 
nerve  are  not  so  severe  as  we  might  be  led  to  ex])ect  from  our 
knowledge  of  its  functions,  and  it  seems  probable  that  the  trunk 
on  the  opposite  side  is  able  to  supplement  the  action  of  the  injured 
nerve.  The  present  number  of  cases,  however,  is  not  enough  to 
allow  of  any  rules  being  forraulat<?d  for  human  subjecla.  It  ha% 
been  abundantly  proved  that  in  animals  section  of  one  pneumo- 
gastric  is  by  no  means  a  necessarily  fatal  injury. 

Injury  of  the  Recurrent  Laryngeal  — In  connection  with 
the  subject  of  injury  of  the  pneumogastric,  I  shall  here  allude  to 
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two  cases  of  injury  to  the  recurrent  laryngeal.     They  speak   for 
themselvea  and  require  no  special  comment. 

Lfffa-ts.—Wovnd  of  RfCfrrad  Larifiujail. 
On  January  5,  1881,  tlie  patient,  a  strong,  healthy  German 
woman,  aged  foi-tj' -seven,  was  stabbed  by  her  husband  in  the  neck 
with  a  long  narrow-bladed  pair  of  shears.  Turning,  in  eudeavoui^ 
ing  to  rise,  she  received  a  second  blow  upon  the  lower  jaw,  cansing' 
a  long  lacerated  wound,  Ou  attempting  to  scream  aloud  for  help 
she  found  herself  voiceless.  "  On  April  5th  I  first  saw  her ;  she  had 
a  long  irregular  scar  on  the  right  side  of  the  lower  jaw,  a  short  dis- 
tance from  its  angle,  and  a  second  smaller  one  at  the  inner  border 
of  the  centre  of  the  mastoid  muscle,  at  the  level  of  the  cricoid 
cartilage.'' •  The  patient  was  completely  aphonic,  and  suffered  from 
slight  difficulty  of  breathing.  The  laryngoscope  showed  absolute 
paralysis  of  all  the  muscles  of  the  right  vocal  chord,  it  being  fixed 
midway  between  the  extremes  of  adduction  and  abduction,  and 
motionless  on  attempted  phonatiou  or  respiration.  The  left  cord 
moved  freely. 

Li'bnrhl. — Division  of  the  HrenrrcHt  Lari/ni/riil  .A'crccs  (hiring 
the  oprratiim  of  removal  of  a  goitre. 

A  girl  of  twenty  years  of  age  had  a  goitre,  which  was  not  very 
movable  and  not  very  large.  An  operation  for  its  ivmoval  was 
undertaken  by  Mous.  Richelot,  who  tied  the  four  vnscuiar  pedicles 
and  removed  flto  gland.  The  operation  was  followed  by  a  great 
deal  of  asphyxia  and  difficulty  of  respiration.  The  following  morn- 
ing there  was  found  to  be  aphonia  and  dyspntL-a.  At  eight  o'clock 
in  the  evening  there  was  an  attack  of  dyapno-a,  in  which  the 
patient  died.  I'ost-mortem  examination  showed  that  the  two 
recurrent  laryngial  nerves  had  been  cut,  and  the  upper  end  of 
the  left  recurrent  was  inchidcd  in  a  ligature.  The  pueiimogastric 
nerves  were  intact. t 

Other  cases  have  also  been  recorded  iu  which  the  recurrent 
laryngeal  nerve  has  been  injured  in  ojieratiou  on  enlarged  thyroids. 

Injuries  to  the  Facial  Nerve. — The  facia!  nerve  may  be 
injured  in  the  face,  or  else,  in  cases  of  fi-actiire  of  the  base  of  the 
skull,  in  some  parts  of  its  course  through  the  temporal  bone. 

•  Amfri.-an  Jm.rnol  o/MeJ.  .S-/.,  vol.  hjxii.  p.  155. 
t  Jlirut  de  t'AiVurp.V,  1S84,  p.  1007. 
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In  both  cases  the  ordinary  symptoms  offactnl  |iAralytus  super- 
Tcne,  aiid  do  not  retjuire  any  detailed  account  from  nie,      IJut,  in 

the  latter  injury,  the  two  petrosal  and  the  chorda  tympani  arc  cut 
*ff  from  their  central  origin,  and  the  additional  symptoms  include 
partial  paralysis  of  the  pharj-nx,  and  perhaps  of  the  soft  pal»te, 
-with  a.sj'mnietry  of  the  latter.  The  ^-oice  is  husky,  and  deglutition 
may  become  difficult,  partly  on  account  of  the  paralysis,  nml  partly 
■on  account  of  failure  of  secretion  of  saliva,  due  to  lesion  of  the 
choi'iJa  tympani  nerve. 

Several  very  interesting  cases  of  this  class  of  injury  are  recoi-ded 
Ly  Mitchell,  and  to  these  I  would  lefer  for  further  information. 

Injuries  of  the  Orbi  e  or  more  of  the 

inerves  of  the  orbit  may  bo  own  that  pnnc- 

itrured  wounds  may  result  in  've  and  loss  of 

vision,  but  as  cases  of  inju  branches  urd 

uncommon,  the  following  hi  ereat. 


J,  H.,  a  sailor,  wax  strm 
left  aide  of  the  head  a  foitn 
blow  rendered  him  inaensil 
that  he  saw  everything  dou 
(the  injury,  and  walked  froi 
admitted  into  St.  Bartholon 
■ufferinf!;  from  paniiysis 


leou  on  th9 
>r  notice.  The 
eriiig  he  found 
the  worse  for 
where  he  was 
1  then  found  to 

_, .  „...    ois    and    superior 

.oblique,  with  fracture  of  the  orbital  process  of  the  malar  bone. 
He  remained  in  the  hospital  for  a  month,  during  which  time  his 
paralysis  gradually  improved,  so  that  when  discharged  the  diplopia 
was  scarcely  perceptible.  I  should  suppose  that  these  symptoms 
were  due  to  pressure  on  the  nerves  by  extravasation  of  blood  and 
inflammatory  effusion,  and  not  to  their  laceration. 

Wounds  of  Superficial  Nerves. — Our  kjiowledge  of  the 
results  of  wounds  of  su]>erficial  nerves  may  be  traced  back  to  the 
•days  of  venesection,  but  though  cases  of  this  kind  are  loss  frecjuent 
than  formerly,  there  Is  no  doubt  that  they  do  occur,  and  therefore 
merit  attention. 

'J'he  superficial  nerves  may  hi-  injured  in  any  part  of  the  bo<ly, 
■but  those  of  the  upper  extremity  ai-e  from  their  situation  more 
exposed,  and  more  frequently  suffer. 

As  these  nerves  are  all  of  the  sensorj-  variety,  their  coinpleto 
■division  is  necessarily  followed  by  anaesthesia  over  a  corresponding 
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skin  area,  an  aruestheaia  which,  as  a  rule,  rapidly  disappears.  Itr 
moat  cases  there  are  no  other  symptoms,  either  trivial  or  severe, 
and  the  patient  rapidly  convalesces. 

In  some  few,  however — rare  exceptions  to  the  rule — a  most 
peculiar  train  of  symptoms  supervenes,  which  may  briefly  be 
described  as  follows.  The  wound,  which  in  a  large  majority  of" 
cases  is  a  small  one,  rapidly  becomes  painful  and  exceedingly 
tender,  the  tenderness  spreads  for  a  variable  distance  along  the 
limb,  and  is  most  marked  in  the  course  of  the  wounded  nerve. 
Inflammation  and  swelling  of  the  lips  of  the  wound  may  follow, 
but  are  not  necessary  accompanunents.  The  neighbouring  muscles 
become  extremely  irritable,  and  tend  to  pass  into  a  condition  of 
spaamodic  contraction,  of  either  a  tonic  or  clonic  character.  Any 
attempt  made  to  flex  or  extend  the  limb  causi-s  acute  pain,  and 
excites  the  muscles  to  fresh  spasms,  which  may  pass  on  to  general 
convulsions.  This  condition  may  ])as3  away,  or  become  chronic 
and  last  an  indefinite  time  ;  in  such  cases  the  health  of  the  patient 
materially  suffers.  The  wound  generally  cicatrizes  well,  but  the 
cicatrix  remains  as  a  permam-ntly  irritable  point,  the  least  excita-- 
tion  of  which  induces  fresh  jiain  and  spaani. 

Probably  the  first  case  described  is  that  by  Ambrose  Par4,  in 
which  such  a  train  of  symptoms  followed  on  bleeding  the  king,. 
Charles  IX. 

In  1793,  Abemethy,  in  a  paper  entitled  An  E^vu/  on  the  Hl-^ 
consequences  of  Woundiiuj  n  Kerve,  drew  attention  to  the  same- 
subject.  He  had  not,  however,  seen  a  case,  but  referred  to  two 
mentioned  by  Pott,  which  were  characterized  by  pain  and  convul- 
sion, and  which,  in  Pott's  opinion,  were  caused  by  the  nerve  being- 
only  partly  divided. 

Swan,  ill  1 S34,  recorded  several  cases  of  injuries  to  nerves  sus- 
tained during  venesection.*  He  considered  that  the  symptoms  were 
due  to  inflammatory  action,  and  says  :  "I  hare  very  little  doubt 
but  by  far  the  greatest  number  of  injured  nerves  in  venesection.' 
is  made  troublesome  by  using  the  arm  too  soon  and  bringing  on 
inflammation,  for  I  have  never  seen  any  bad  consequences  in 
thoso  patients  who  have  been  so  ill  as  to  be  unable  to  do  any- 
thing." 

The  following  cases  by  t!ie  same  author  are  typical  of  this: 
form  of  injury,  and,  as  they  are  seldom  seen  at  present,  will  bear- 
quotation. 

•  A  Trtaihe  tn  Dacam  Chd  Iiijurkt  of  Iht  Xerrd. 
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"John  May,  aged  twenty-two,  applied  to  me  on  the  5th  of 
August  1833,  with  a  amall  woimd  iu  the  forearm,  close  to  the 
beginning  anil  on  tho  outer  side  of  the  median  cephalic  vein.  It 
had  been  produced  some  days  before  by  an  eagle,  which  struck 
him  with  one  of  his  talons.  There  was  not  any  haemorrhage  at 
the  time  of  the  accident.  Ue  complained  of  much  pain  up  the 
ai-m  and  neck,  and  very  much  of  his  back.  He  had  an  inability 
of  moving  hia  arm,  except  in  a  trifling  degree,  and  it  was  so  weak 
that  he  could  not  hold  any  weight  in  his  hand.  There  whs  not 
any  inflanimation  about  the  wound,  and  scarcely  any  swelling. 
The  skin  waa  separated  from  the  fascia  &  short  distance  arouud 
the  wound, 

"Aug.  Mth. — He  said  the  pain  had  increased,  ho  felt  very 
weak,  he  complained  of  veiy  much  tenderness  on  pressure  to  some 
distance  round  the  wound,  but  when  the  bit  of  skin  joining  the 
edge  of  the  wound  was  taken  hold  of,  he  complained  of  very  great 
pain.  The  pain  and  tenderness  were  chiefly  on  the  outside  of  the 
biceps  muscle,  and  the  external  cutaneous  nerve  appeared  to  be 
the  most  affected,  but  the  internal  was  also,  but  in  a  leas  degree. 
He  could  not  sleep.  He  had  leeches  applied  several  times  about 
the  elbow,  and  an  evaporating  lotion  constantly ;  as  his  complaints 
appeared  to  be  increasing,  and  the  edge  of  the  wound  so  veiy 
painful,  I  took  hold  of  the  bit  of  skin  with  my  thumb  and  finger 
nails,  and,  holding  the  blade  of  the  sealpel  horizontally,  removed 
the  circumference  of  the  wound,"  Within  a  week  the  patient  was 
cooaiderably  eased,  and  sabseqaently  improved. 

"  In  a  second  case,  a  lady  received  a  cut  in  the  inner  side  of  the 
first  phalanx  of  the  left  thumb,  followed  by  a  numbness  and  a 
sense  of  fulness,  as  if  the .  skin  would  burst ;  these  sensations 
lasted  a  fortnight,  and  the  wound  healed.  Then  ensued  violent 
pain  with  twitchings  and  spasms  all  over  the  body.  After  six 
weeks  these  symptoms  gradually  subsided,  but  at  tho  end  of 
seven  years  the  thumb  and  forefinger  remained  morbidly  sensi- 
tive. Lifting  a  weight,  or  using  the  right  arm  much,  always 
produces  sensations  as  if  needles  were  running  into  itj  and 
attempting  to  use  the  fingers  cf  the  left  hand,  as  in  knitting, 
produces  giddiness." 

In  another  similar  case,  in  which  the  injurj'  was  in  the  same 
locality,  the  patient,  a  lady  aged  ttj-enty-six,  suffered  in  a  similar 
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manner   from  constant  pain  and  nmscular  iipasnis.     These   sub- 
Bided  rapidly  after  amputation  of  the  thumb. 

In  a  case  related  by  Sabatier*  similar  symptoms  of  pain  and 
twitiChings  of  the  leg  followed  a  wound  of  the  long  saphenous 
nerve.  The  patient  very  slowly  recovered  without  operative 
interference. 

In  the  Jtfcdko-Chirnrffiea!  Traitsaelions,  vol.  xil,  Mr.  Wardrop 
gives  accounts  of  several  similar  injuries.  In  one,  where  the 
Bymptoma  ensaed  on  a  wound  of  the  thumb,  recovery  followed  a 
division  of  the  proximal  end  of  tbe  injured  nerve ;  and  in  two 
other  cases,  where  the  wound  affected  the  forehead,  the  same 
result  followed  a  similar  treatment. 

Hamilton  t  also  records  cases  in  which  a  like  train  of  symptoms 
followed  on  nen^e  lesions.  The  following  is  the  most  remarkable. 
A  lady,  aged  eighteen,  having  been  bled,  suffered  from  severe 
pain  on  the  second  day  after  the  operation.  The  day  following,  the 
arm  was  swollen  and  the  hand  cold  and  numb.  The  forearm  was 
flexed  on  the  arm  and  could  not  be  extended.  For  the  next 
three  or  four  mouths  the  pain  and  other  symptoms  continued  at 
inteiTals,  but  about  tlieu  a  slight  blow  on  the  back  of  the  hand 
was  followed  by  inflammation  of  the  wristr-joint  and  an  increase 
of  the  pain.  This  was  in  April  1876,  but  in  July  of  the  same 
year  the  thumb  and  fingers  became  permanentlj-  contracted,  and, 
as  a  result  of  constant  suffering,  the  general  health  failed.  By 
December  the  pain  and  spasmodic  contraction  were  worse  than 
ever,  and  the  latter  had  increased  to  such  a  pitch  that  in  spite  of 
an  instrument,  which  by  means  of  a  screw  tended  to  o|>en  the 
hand,  the  nails  had  become  buried  in  the  flesh  of  the  palm, 
giving  rise  to  a  foul  ulcer  ;  and,  what  is  also  not  a  little  singular, 
the  arm  had  become  covered  with  hair, 

I'nder  these  circuui stances,  Wr.  Crampton  divided  the  musculo- 
cutaneous nonT,  aud  in  two  or  three  weeks  the  tendency  to  spasm 
subsided,  and  the  geniTal  health  improved.  Some  mouths  later 
thi-  cicatrix  became  exci'edingly  itainful  and  tender,  and  was 
removed  in  August  1877,  with  the  result  that  the  pain  in  this 
situation  was  permanently  cured,  In  1S78,  a  blow  on  the  wrist 
was  again  followed  by  pain  and  swelling,  with  ery-thema,  head- 
ache, and  genera!  failure  of  health.  Six  months  later  an  attack 
of  pneumonia  Euper\-encd,  for  which  she  was  salivated ;  after  this 
all  the  trouble  slowly  disappeared,  never  to  return. 

•  Dtia  Mtd.  Opfraloirt.  f  Op.  eil. 


H  For  many  years  post,  such  cases  seem  to  have  bi-cn  ff  w  anil  far 
'tietween,  at  any  rate  tkey  are  not  recorded.     I    have,  however, 
seen  one  which  was  ui  many  respects  similar  to  the  above. 

In  July  1880, 1  was  called  to  see  n  woman  who  had  sustained 
a  severe  cat  on  the  inner  side  of  the  first  phalanx  of  the  thumb 
from  a  broken  soda-water  bottle.  Cobwebs  taken  from  the  coal- 
cellar  had  been  used  to  stop  the  hfemorrhage,  and  the  wonnd  was 
filled  with  coal-dust.  After  clearing  away  aa  much  of  tlie  latter 
aa  possible,  all  bleeding  was  easily  arrested.  The  wound  healed 
readily,  but  some  weeks  later  the  resulting  scar  became  extremely 
painful.  The  pain  was  of  a  spasmodic  cliaracter,  and  was  gnutly 
increased  by  pressure ;  the  least  touch  of  the  scar  induced  a 
sudden  action  of  the  thumb  muscles,  so  that  if  she  were  holding 
anything  in  her  hand  at  the  time  it  was  immediately  dropped. 
Three  months  from  the  time  of  the  first  injury  I  saw  her  ngain, 
and  at  once  noticed  a  remarkable  wasting  of  the  muscles  forming 
the  ball  of  the  thumb,  eo  that  this  was  now  nearly  flat.  'J'he  scar 
was  exceedingly  tender,  and  pain  was  referred  from  it  to  the  tips 
of  the  fingers.  I  recommended  excision  of  the  scar,  and  on  this 
being  done  a  week  later  all  symptoms  rapidly  subsided.  Tlie 
wasted  muscles  were  to  a  great  extent  regenerated,  but,  neverthe- 
less, a  year  later  were  smaller  than  those  of  the  opposite  side. 

'ITie  avmptoms  presented  bv  this  clnsrs  of  cases  uppear  to  lie,  on 
th-  whole,  very  f^unlhr.  :<w\  I  think  uiity  b,.  ..xpl;iinrd,  Tlie 
extreme  pain  and  tenderness,  with  redness  spreading  u-p  the  arm, 
noticed  dnring  the  days  immediately  following  on  the  injury,  are 
most  probably  due  to  an  acute  inflammation  of  the  damaged 
nerve. 

The  later  troubles  are  probably  due  to  several  conditions,  either 
singly  or  combined.  In  many  cases  the  symptoms  seem  to  point 
to  a  chronic  neuritis,  by  which  the  nerve  is  kept  in  a  permanently 
hypera?sthetic  condition,  and  which  in  its  turn  induces  a  similar 
irritAble  state  of  the  nen'ous  centres,  a  ciunbinntion  which  is 
sufiicient  to  account  for  the  exaggerated  reflex  actions.  The 
.  frequency  with  which  these  cases  have  occurred  in  young  women, 
and  the  concurrence  in  many  of  an  hysterical  condition,'  suggests 
the  probability  of  hysteria  playing  an  hupiirtant  part  in  the  con- 
dition of  seme  of  the  patients.  And  indeed  I  think  this  h 
almost  certainly  the  case,  and  must  not  be  lost  sight  of  in 
c<maidering  either  the  pathol<^-  or  the  treatment.  In  others  it 
*   Vule  casea  b;  Swan  and  HamilCon. 
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seemH  certain  that  the  abnormal  condition  of  the  nerve  spreads 
to  other  branches,  and  the  various  trophic  leaionB  aomptinies  noted 
make  this  probable.  In  Hamilton's  case  there  was  excessive 
growth  of  hair,  and  I  think  that  the  inHanimation  of  the  wrist 
was  very  probably  of  a  neurotic  origin,  for  its  charact-ers  were 
almost  exactly  the  same  as  those  detailed  by  Mitchell  for  arthritis 
depending  on  nerve  lesions.  In  ray  own  case  there  was  con- 
siderable wasting  of  the  muscles  of  the  thumb,  possibly  due  to 
a  chronic  neuritis  spreading  to  their  nervous  filaments  ;  and  in 
others,  pain  and  tingling  has  been  found  to  follow  in  digits  other 
than  that  originally  wounded.  All  these  symptoms  tend  to  show 
a  gradnal  implication  of  other  nerve-branches. 

The  extremely  tender  condition  of  the  scar  is  frequently  due 
to  the  fact  that  the  subjacent  wounded  ner\-e  has  been  caught  up 
in  the  process  of  cicatrization,  and  the  constant  irritation  resulting 
therefrom  may  in  this  way  of  itself  cause  exaggerated  reflex 
action  and  excitation  of  the  centres,  or  may  result  in  a  chronic 
neuritis. 

If,  then,  the  scar  which  is  the  source  of  irritation  were  removed 
sufficiently  early,  we  might  fairly  expect  that  the  trouble  which 
would  otherwise  result  would  be  checked,  and  the  happy  results 
of  such  treatment  render  this  view  a  very  probable  one. 


CHAPTER  Vlir. 

THEATMENT   OF  CASES  OP  WEHVE  SEOTIOH. 

Treatment  of  Nerve  Injuries. — For  the  proper  ami 
rational  treatment  of  nerve  Lnjaries  the  first  fsaential  ia  an  accu- 
rate knowledge-  of  their  pathologj-. 

It  ia  lo  the  want  of  this  knowledge  that  the  erroneous  theories 
of  nerve  union  and  of  the  treatment  requisite  for  nerve  lesions 
are  to  be  attributed,  To  the  opinions  held  ou  this  subject  I  sliall 
DOW  brifflj  refer,  for  they  eeem  to  ma  to  be  instructive. 

The  conclusions  of  Galen,  "  tbat  nature  was  powerless  to  rege- 
nerate nerves,"  ]i>id  unlimited  sway  until  the  time  of  Cnilksbank 
and  Haightoii,  and  the  experiments  of  these  observers,  published 
in  (ho  PkUusi'phical  Society's  Transactions  for  1795,  completely 
Bubverted  the  doctrines  taught  up  to  that  date.  I^iese  surgeons 
experimented  on  dogs  bj-  diriding  the  pneumogastric  nen*e  on  the 
one  side  only,  niid.  having  kept  the  animals  alive  for  a  varying 
iiDTirl).-!-  of  (lays,  liii'v  d.'iiionptnit.'d  that  division  nf  the  opposite 
nerve-trunk  was  not  sufficient  to  canse  death,  previous  experiment 
having  shown  that  a  simnltaneous  section  of  both  vagi  was  inevi- 
tably fatal.  They  therefore  concluded  that  the  one  nerve  must 
have  been  reunited  before  the  second  operation  was  performed. 
Swan,  Fontana,  Descot,  and  Provost  arrived  at  the  same  conclu- 
sions, and  the  result  was  a  very  general  belief  that  nenea  when 
divided  were  intvifahly  regenerated — a  belief  which  led  to  a  corre- 
sponding  carelessin-sa  in  the  treatment  of  such  injuries,  and  which 
has  been  widely  prevalent  up  till  the  most  recent  times,  not  only 
in  England,  but  also  in  France  and  Germany,  where  I'lourens  and 
Steinrueck  upheld  the  theories  started  in  this  countrj-. 

Tlie  investigations  of  Waller,  Vulpian,  and  Philippe  a  u.v,  about 
the  year  1852,  brought  a  new  light  to  bear  on  this  subject,  and 
formed  the  firat  atc-p  in  the  accurate  pathology  of  ner\-e  lesions. 
It  was  shown  by  these  physiologists  that  the  peripheral  end  of 
a  divided  nerve  underwent  degeneration,  and  that  some  months 
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intervened  Ix-fom  the  iicn-ous  substance  was  repaired.  Tlieore- 
tically,  then,  a  corresponding  time  should  always  intervene  before 
the  nervous  functions  were  re-established ;  and  thus,  though  the 
theory  of  inevitable  nerve  regeneration  was  not  relinquished,  it 
was  assumed  that  uuion  never  could  take  place  by  first  intention. 
But  the  eyes  of  surgeons  could  no  longer  be  shut  to  the  cases 
which  constantly  came  under  their  notice,  and  aa  exjieri mental 
inquiry  yielded  to  clinical  observation,  the  fact  was  speedily 
established  that  in  a  lai^e  number  of  patients  Suffering  from 
nei-ve  lesions,  no  union  of  any  kind  occurred. 

In  this  branch  of  pathologj',  however,  as  in  many  others,  the 
discretion  of  pathologists  speedily  outran  their  wisdom,  and  the 
theory  of  "supplementary  sensibility"  and  "supplementary 
motility"  was,  especially  by  French  sm^eons  and  physiologists, 
adopted,  to  the  exclusion  of  nerve  regeneration.'  and  more  espe- 
cially to  that  of  reunion  by  first  intention. 

In  a  former  chapter  I  liJive  discussed  the  probabililies  and 
evidence  in  favour  of  union  by  this  latter  method,  and  also  tlie 
evidence  bearing  n^wn  the  presence  and  amount  of  nen'e  anasto- 
moses and  supplementarj-  sensation;  I  shall  therefore  take  for 
granted  that  the  possibility  of  immediate  union  is  an  established 
fact,  and  shall  now  pass  ou  to  consider  the  best  means  at  our 
dis]>osal  for  procuring  it. 

Suture  of  Nerves.- — In  order  that  any  tissues  which  have 
been  divided  by  the  surgeon  or  else  by  accident  should  unite  as 
speedily  as  possible,  it  is  plainly  of  the  first  imiwrtance  that  they 
shall  be  closely  approximated.  How  should  this  approximation 
be  maintained  in  the  case  of  divided  nerves  ?  To  this  question 
there  can  be,  in  my  opinion,  but  one  answer,  "  IJy  suture ;"'  and 
the  reason  that  this  answer  has  not  been  given  very  many  years 
ago  is  to  be  found  in  the  erroneous  views  as  to  the  probable 
results — '■.//.,  tetanus,  &c. — of  the  irritation  which  the  stitches 
might  set  up,  as  well  as  in  the  mistaken  ideas  of  nerve  repair  just 
alluded  to. 

Putting  aside  the  more  than  doubtful  assertion  that  nerve 
suture  was  performed  in  the  Middle  Ages  by  Lanfranc,  Guy  de 
Chauliac,  Ac,  the  operation  is  said  to  have  been  performed  by 
Aniemann  in  1S26,  and  by  Flourens  in  1828.  At  a  later  date  it 
was  practised  in  several  instances  by  Dupuytren  at  the  HCtel 
Dieu. 

But,    although  these    cases  are    interesting    from    an  historical 
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point  of  view,  the  time  when  nerve  suture  came  to  be  practised  in 
surgery  on  a  definite  physiological  basis  is  mucli  more  recent, 
and  may  be  said  to  date  from  1S64  when  Laugier.  a  French 
surgeon,  8uture<l  the  ends  of  a  recently  divided  median  nerve. 
Laugier  claimed  that  immediate  union  resulted,  bat  whether  this 
was  or  was  not  the  case  is  not  sufficiently  clear. 

In  1865,  MM.  Eiilenberg  and  Landois  made  numerous 
experiments  on  animals,  and  concluded  that  not  only  docs  the 
peripheral  end  of  the  divided  nerve  degenerate  in  a  manner 
precisely  similar  to  that  noticed  when  no  snturea  are  used,  but 
that  the  sutures  themselves  are  absolutely  harmful,  producing 
neuritis  and  perineuritis,  and  may  even  give  rise  to  suppuration 
and  secondary  abscesses  in  the  lungs. 

These  statements,  combined  with  the  ever-present  dread  of 
tetanus,  naturally  dissuaded  surgeons  from  nuiversatly  adopting 
such  mi-aBurt-s;  and,  in  1868,  Boeckel  of  Straaburg  related  a  case 
in  whicli,  after  division  of  the  ntedian  at  the  wrist,  there  was  a 
recurrence  of  sensation  in  two  months,  except  in  the  index 
finger;  no  sutures  had  been  used,  and  the  author  rather  illogically 
concluded  that  they  were  never  necessary. 

Some  years  later  Le  Dentu  noted  that  buUce  occurred  on  the 
iingera  after  an  attempt  had  been  made  to  procure  immediate 
union  by  suture  of  a  recently  divided  median  ;  this  lesion  \n- 
attributed  to  the  irritation  caused  by  the  sutures,  and  not  to  the 
cutting  off  of  the  nervous  influence. 

There  can  be  but  little  doubt  that  this  conclusion  was  an 
erroneous  one,  for,  as  I  have  already  endeavoured  to  prove,  these 
trophic  lesions  are  not  of  an  irritative  nature,  and  the  bulla)  were 
no  doubt  due  to  a  failure  of  union  by  first  intention,  and  not  to 
the  presence  of  the  catgut. 

But  the  results  obtained  by  Eulenberg  and  Landois  are  entirely 
different  to  those  of  other  experimenters,  some  of  whom  in  vain 
attempted  to  induce  neuritis  by  tneans  of  setons  and  other 
irritants;  and,  what  is  of  much  more  importance,  amongst  a  large 
number  of  cases  in  which  sutures  were  applied  to  human  nerves 
tliese  much  dreaded  consequences  were  conspicuous  by  their 
absence. 

The  result  of  further  experience  has  thus  come  to  be  that,  as  far 
as  any  danger  is  concerned,  no  surgeon  would  hesitate  (o  use  the 
most  obvious  means  of  approximating  the  ends  of  a  divided  nerve, 
and  would  fearlessly  insert  as  many  stitches  as  might  be  uecessaiy, 
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without  any  dnad.  But,  putting  the  danger  out  of  the  question, 
is  the  patient  any  more  likely  to  have  the  continuity  of  hia  nerve 
restored  if  the  ends  are  sutured  than  if  they  are  left  to  nature  V 
To  this  I  would  answer  moat  unhesitatingly  in  the  affirmative,  for 
judging  by  accounts  published  by  various  authors,  and  by  my  own 
obaervations,  I  can  have  no  doubt  but  that  in  the  vast  majority  of 
untreated  nerve-wounds,  either  no  union  at  all,  or  but  a  most 
imperfect  one,  can  be  expected.  That  the  ends  are  sometimes 
united  even  if  left  to  themselves,  ia  proved  by  some  of  the  cases 
already  narrated,  but  under  these  circumstances  a  primary  union 
can  rarely  occur,  for  the  ends  are  but  seldom  ia  apposition,  a 
state  which  is  absolutely  necessary  for  this  method  of  healing. 
Aiicl  again,  in  cases  where  primary  union  fails,  by  the  time  when 
degeneration  and  regeneration  have  occurred  in  the  distal  Seg- 
ment, it  very  frequently  happens  that  in  the  process  of  cicatriza- 
tion the  nerve-ends  have  either  become  adhei'ent  to  the  sur- 
rounding muscles  and  tendons,  or  else  are  widely  separated  by 
fibrous  tissue  which  forms  an  impenetrable  obstjicle  to  tnrther 
attempts  at  reunion. 

These  latter  conditions  at  any  rate  can  be  obviated  by  the 
employment  of  sutures,  and  even  if  union  by  fipst  intention  fails, 
the  nen-e  is  left  in  a  much  more  favourable  condition  for  subse- 
quent regeneration  than  is  otherwise  the  case. 

Now  the  experiments  by  Gliick  proved  very  clearly  thaC  is. 
fowls,  rabbits,  .tc.  the  use  of  sutures  was  followed  by  a  rapid 
reunion  of  the  divided  nerve,  and  on  these  grounds  an  analogous 
result  in  man  might  fairly  be  expected.  The  records,  however, 
of  cases  in  which  such  treatment  has  been  adopted  affords 
information  of  a  much  more  valuable  nature,  and  it  is  to  the 
evidence  afforded  by  such  cases  that  1  would  direct  attention 
rather  than  pursue  theoretical  arguments  any  further. 

primary  Nerve  Suture.— Tlie  operations  which  may  be 
iindertaken  for  the  suture  of  divided  nerves  are  conveniently 
divid-?*!  into  two  classics— primary  and  secondary. 

The  operation  of  "  primary  suture "  consists  in  stitching 
together  the  ends  of  a  divided  nerve,  either  immediately  after 
injury,_or  else  very  shortly  afterwards— before,  in  fact,  the  process 
of  healing  of  the  wound  has  commenced. 

This  operation,  in  my  opinion,  should  be  performed  in  every 
case  of  nerve  injury  in  which  it  is  possible.  There  are,  of 
course,  cases  in  which  such  an  extent  of  nerve  has  bei'n  removed 
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that  it  becomes  a  physical  impossibility  to  bring  the  severed 
ends  into  apposition,  and  in  such  alone  should  the  operation  be 
omitted. 

I  hare  no  doubt — and  I  shall  hope  to  adduce  the  proof — that  the 
operation  of  nerve  suture  is  absolutely  harmless;  that  when  the 
nerve-ends  are  left  unsntnred  union  is  most  unlikely  to  occur 
at  all,  and  at  best  is  verj-  imperfect ;  lastly,  that  when  the  nerve- 
ends  are  carefully  sutured  and  maintained  in  apposition,  a 
restoration  of  function  is  the  most  frequent  result. 

Under  this  belief,  I  cannot  agree  with  those  sui^feona  who 
consider  that  in  cases  of  clean-cut  wounds  sutures  should  not  be 
inserted,  I  believe  these  are  just  the  cases  best  suited  for  suture. 
M.  Nicaiae,  in  his  article  on,"  Injuriea  of  Nerves,"  in  the  luler- 
Hfitiimtd  Svci/doptrdia  of  SiiT'jrr;/,  says,  "  when  the  section  is 
clean-cut  and  simple,  without  extensive  wound  of  the  integument, 
the  suture  should  not  be  resorted  to,  unless  the  separation  is 
considerable ;"  and  other  surgeons,  especially  on  the  Continent, 
express  the  same  opinion. 

I  am  perfectly  convinced  that  such  advice  should  not  be 
followed.  No  possible  harm  can  result  from  suture,  and  the 
prognosis  in  the  case  of  a  wounded  nerve  left  to  itself  is  most 
unsatisfactory. 

The  Mode  of  AppUentiim  if  the  Suiunr  is  a  matter  which  has 
received  much  more  attention  than  it  really  deserves.  For  a.lon^' 
time  it  was  t-aught  that  the  sutures  should  only  be  passed  through 
the  nerve-aheath,  and  that  it  was  dangerous  to  pass  the  needle 
through  the  bundles  of  ner\-e-tubes  themselves.  This  again  was 
all  due  to  theory,  and  surgeons  have  gradually  learnt  that  the 
thought  of  danger  is  one  with  which  they  need  not  trouble  them- 
selves when  considering  the  best  method  of  fixing  the  separated 
nerve-ends  in  apposition. 

J  have  myself  passed  sutures  completely  through  human  nerves, 
and  have  frequently  seen  them  passed  by  others,  without  the 
slightest  evil  result;  and  in  the  now  numerous  cases  recorded 
in  surgical  literature  the  same  treatment  has  been  followed  with- 
out a  single  recorded  instance  of  any  complication. 

The  method   which    I  would   recommend   is  the    following: 

A  small  needle  armed  with  the  suture  should  be  passed  com- 
pletely through  the  nerve-trunk,  at  right  angles  to  its  long  axis, 
about  a  cjuarter  of  an  inch  from  the  cut  sui'face  in  each  end,  and  in 
large  trunks  another  snture  may  be  passed  at  right  angles  to  the 
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first.  These  sutures  should  then  be  drawn  tight  until  the  oppos- 
ing cut  surfaces  are  brought  into  contact,  and  finally,  if  the  tnink 
bf  u  large  one,  the  edges  of  the  sheath  sliould  be  neatly  stitched 
by  two  or  more  sutures  passed  so  as  to  include  within  it  all  the 
cut  tubules. 

The  Mata-w I  for  Suture— The  choice  of  a  material  for  suture 
is  naturally  influenced  by  the  same  considerations  as  those 
which  obtain  in  the  similar  operation  of  ligature  of  veeaels,  and 
just  aa  iu  the  latter  it  is  advisable  to  use  a  tissue  which  will  not 
act  03  ait  irritant  and  will  be  absorbed,  so  is  a  similar  material 
iiitlicuted  in  the  suture  of  nerves. 

In  the  majority  of  recorded  coses  catgut  has  been  uaed,  and  I 
am  inclined  to  consider  that  for  small  nerves  carboHzed  catgut  ifl 
thw  li««t  material  fur  suture. 

In  IhoMe  oases,  however,  in  which  there  is  any  unusual  tension, 
or  in  which  it  is  anticipated  that  on  account  of  any  complication 
it  may  Iw  necessary  to  disturb  the  wound,  1  think  that  carbolized 
gut  does  not  jkissoss  the  necessary  amount  of  resisting  power, 
and  does  not  la.st  a  sufficient  length  of  time.  In  such  cases 
I  should  use  by  preference  a  more  stable  ligature,  anch  M 
ohromicized  catgut,  kangaroo  tendon  split  into  sufficiently. 
small  filaments,  horsehair,  or  fine  silk;  I  prefer  the  two  former' 
to  tlie  latter. 

After  apposition  has  been  obtained  by  suture,  the  limb  shooli 
be  fixed  on  the  splint  in  such  a  position  as  to  keep  the  inji 
nerve  in  a  state  of  the  least  possible  tension. 

The  wound  should  be  thoroughly   cleansed,   all   snturea 
should  be  first  rendered  aseptic,  and  every  endeavour  should 
made  to  ensure  healing  by  first  intention. 

The  following  cases,  however,  I  think  obviate  the  necessity  .. 
further  description,  and  apart  from  the  question  of  suture  thi 
possess  numerous  points  of  interest,  and  illustrate  much  of  what 
have  written  in  former  chapters  on  trophic  changes  and  symptoi 
of  nerve  injuries. 

Almost  al!  these  patients  were  treated  in  St.  Bartholomew- 
Hospital,  whei-e  they  were  under  the  care  of  various  surgeons,  bnt 
the  course  of  each  case  has  been  run  under  my  own  observation 
^d  the  symptoms  recorded  and  the  improvement  described  in 
the   foUownig  not«s    have  been   watched   for  and   recorded   b. 
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Case  I. — rnmiir>j  Hxinre  of  Mr'lwn  Nerve,  irilh  Uiium  hy 
Fint  Tnl.nlh.n  nii'l  J^npid  KMlomfio,,  of  Fmi-tMn. 

Heury  H.,  aged  twenty-three,  was  admitted  into  St.  Bartbo- 
lomew'a  Hospital,  under  Mr.  Holden,  on  Nov.  20,  1S81.  He 
had  fallen,  with  outstretched  hands,  on  to  some  sheets  of  loose 
glass,  a  few  minutes  before  arriving  at  the  hospital.  On  exami- 
nation there  was  found  a  large  lacerated  wouiid  about  one 
inch  above  the  palmar  surface  of  the  right  wrist,  a  Ha]>  of  skin 
and  muscle  being  tuni'-d  downwards  towards  the  palm  of  the 
hand.  Thf  whole  of  the  Hexor  tendons  of  the  wrist  and  fingers 
were  divided  except  the  Hexor  carpi  uluaris  and  the  innermost 
tendon  of  the  flexor  sublimis  digitorum.  A  smaU  piece  of  bone 
wa'a  cut  out  of  the  radius  and  the  pronator  quadratus  was  torn. 
The  radial  and  interosseous  arteries  bled  freely,  and  were  tied.  The 
arteria  comes  nen'i  mediani,  which  was  large,  was  similarly 
treated.  'J'he  median  nerve  had  been  divided  in  two  places  and 
the  intervening  portion  of  it,  nearly  one  inch  in  length,  lay  loose 
in  the  wound,  and  was  accordingly  removed.  I  then  drew  down 
the  upper  end  as  forcibly  aa  possible,  and  sutured  it  to  the  lower 
portion  with  carbolized  catgut.  As  many  tendons  as  possible 
were  similarly  fixed,  and  the  wound  dressed  with  carbolized  oil, 
the  hand  being  steadied  in  a  position  of  ilexion  by  means  of  a 
Splint. 

Nov.  2ist. — Much  pain  in  the  hand.  No  sensation  in  the  parts 
supplied  by  the  median  nerve. 

32nd. — The  edges  of  the  skin  have  sloughed,  but  the  deeper 
pai-ts  look  healthy. 

Dec.  1st. — Sensation  has  been  tested  daily,  but  this  morning 
for  the  first  time  he  can  tell  which  finger  is  pricked  with  a  pin. 
No  pain.  A  good  di-al  of  the  wound  lias  healed,  and  the  rest  is 
granulating. 

3rd. — With  his  eyes  blindfold  he  can  now  tell  with  certainty 
which  finger  is  touched  with  the  handle  of  a  pen,  Thr  prick  of  a 
pin  causes  pain. 

7th.— Sensation  in  the  thumb,  index  and  middle  fingers  is 
nearly  perfect.  He  can  fee!  the  slightest  touch,  and  can  localize  it 
accurately.  He  is  fully  sensitive  to  the  pain  of  a  prick  and  can 
move  the  fingers  slightly. 

16th, — The  hand  is  much  improved  in  the  ^Miwer  of  flexion.  He 
can  thoroughly  oppose  the  thumb,  and  can  pick  up  a  pin  easily. 
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r  Be  says  lie  has  slill  a  slight  seasatioo  of  mimbaeas.  The  fiDgera 
I  are  all  quite  warm  and  fully  sensitive  to  all  stimuli. 
I  34th. — The  wound  has  healed  except  for  a  very  slight  ulcemtioa 
Opposite  the  seat  of  injury  to  the  radius.  He  says  that,  but  for 
I  Bome  stiffness  in  the  fingers,  the  hand  feels  much  the  same  as  the 
I  other.  He  has  increased  jwwer  of  movement  in  the  fingers  and 
thumb. 

Eight  months  Inter  this  patient  came  to   show  himself   at   the 

hospital.      He  could  not    quite  bend  the  fingers  into  the  palm 

owing  to  an  adhesion  of  the  tendons  to  the  scar,  otherwise  there 

was  no  difference  between  the  two  hands,  and  the  man  said  that 

I  he  could  work  and  feel  aa  well  with  one  as  with  the  other. 

I  Case  ll.~ -Piimari/  Suliirf  af  Median.  Nrrve. — Priiiinry 

Union.— Siictess. 

The  paliont,  a  lad  aged  thiiteeu,  cut  his  right  wrist  on  Nov.  29, 
I  1884.  Mr.  Menziea  sutured  the  ends  of  the  median  nerve  with 
t    catgut.     It  had  been  completely  divided. 

Dec.  1st. — There  was  considerable  return  of  senaatiou. 

6th.— Sensation  was  normal,  except  ut  tip  of  index. 

30th. — Seusotion  normal. 
\       Jan.  20,  1S85. — The  patient  uses  the  hand  as  well  as  befors  the 
injuiy. 

July  20th. — One  hand  quite  as  good  as  tlie  other.  No  wastinir 
I   or  paralysis.     (This  case  is  detailed  more  fully  at  p.  34.) 

I       The  two  preceding  cases  have  already  been  detailed  in  coonectiott 
[  with  the  question  of  "  primary  union,"  of  the  possibility  of  wliiclt 

they  each  afford  ample  evidence. 
I        In  each  patient  the  effect  of  suture  was  to  promote  union  with 

fiich  rapidity  that  the  nerve-ends  were  completely  united  befora 
'  the  skill  wound  was  healed.  Had  no  sutures  been  used,  I  feel 
1    quite  certain  that  union  would  not  have  occurred  at  all  in  the  first 

case,  in  wliich  an  inch  of  nerve  had  been  cut  out,  whilst  I  am 
[    further  of  opinion  that  it  is  most  unlikely  to  have  occurred  in 

CaUK  hi.-  -^'  '"""■.'/  ''^"''"■•'  f/  '/"■  M.,li„„  Nn-jr.—S,>cce»s, 
I       U»Wvt  v.,  "ff'tl  seventeen,  was  admitted  into  St.  Hartholomew-a 
Ls^llKt.  imdor  Mr.  Smith,  on  May   ,;,^  .^g,      jje  had  put  hi. 
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hand  through  a  pane  of  glass,  and  sustained  a  lacerated  wound 
of  the  front  of  the  wrist.  The  wmt-joint  was  opened,  the  radial 
artery  and  the  median  nerve  were  divided,  as  were  also  the 
tendons  of  the  flexor  carpi  radialis.  The  nerve  and  tendons  were 
sutured  with  catgut  and  the  wrist  kept  Hexed.  The  operation  of 
suture  was  followed  by  some  return  of  sensation  in  tlie  thumb, 
index  and  middle  fingers.  I  did  not  see  this  patient  until  October 
3iat,  when  I  found  his  condition  as  follows :  Wrist  anchylosed  ;  no 
pain.  Muscles  of  the  ball  of  the  thumb  wasted  slightly.  Scarcely 
any  power  of  opposition  ;  thumb  rotated  out.  The  joints  of  the 
index  ami  middle  fingers  are  stiff.  Menaation  :  Nowhere  complete 
anajsthpsia,  but  sensation  is  much  impaired  over  the  palmar  surface 
of  the  index  and  middle  fingers  and  of  the  thumb.  The  dorsal 
surface  of  the  second  and  third  phalanges  of  the  index  and  middle 
fingers  are  partially  anEBsthetic.  He  has  alight  sense  of  pain  in  the 
area  of  diminished  sensation.  No  sense  of  temperature  in  the 
same  region.  No  trophic  changes  except  in  the  nails,  and  these 
are  all  curved,  ridged,  and  furrowed,  fibrous  and  brittle.  Nails 
of  the  ring  and  little  fingers  are  in  a  similar  condition  to  those  of 
the  index,  middle,  and  thumb.  The  nail  of  the  latter  has  been 
shed,  and  the  present  nail  is  not  fully  grown. 

April  17,  1883. — Hand  much  more  plump ;  good  movem.^nt  of 
the  thumb.  The  opponens  and  abductor  polHcis  act  well.  Sensa- 
tion :  Can  localize  everywhere.  There  is  now  but  very  little  impair- 
ment. 'lliB  nails  are  all  quite  natural,  except  that  of  tlie  index 
finger,  which  is  a  little  farrowed. 

This  patient  w(fc  uufortnnately  lost  sight  of  bi'fore  his  case  was 
complete,  but  when  last  seen  he  had  improved  so  rapidly  that  I 
have  always  considered  the  case  a  successful  one.  At  any  rate,  tlie 
hand  was  useful  and  strong,  and  but  little  evidence  of  impairment 
in  the  nerve-supply  remained. 

The  case  is  further  interesting,  as  showing  that  after  section  of 
the  median  nerve  trophic  changes  are  liable  to  occur  in  tlie  nails 
of  the  ring  and  little  fingers.  I  have  appended  drawings  to  show 
the 'condition  of  the  nails  at  different  dates. 

Case  IV.^ — Primary  Fi'dirc  of  MerlifDi  Nvrrr  nl  Ik--  ElhAt: — Sucri-sx. 

Philip  D.,  aged  fourteen,  was  admitted  into  St.  Bartholomew's 
Hospital,   ander   Mr.    Smith,   on  Sdpt,    6,    1877,      He  had  aus- 


I 
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Vurt  of  ti  lutiiil  Hftor  Huctioii  of  tlie  mcduiii  and  ulnar  nerves, 
■liuwing  riilKf^il,  tiliitiUH,  iiikI  hnikcii  nailK. 
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Case  VU.—Primar!/  Suture  0/  MnHon  Nnre.— Rapid  Belin-n 
0/  Saisatimi. — C'Ti-f, 

Harrj-  J„  aged  fifteen,  a  wareliouseman,  was  admitted  into  St. 
Bartholomew's  Hospital,  under  Mr.  Baker,  on  Dec.  34,  1884.  He 
had  fallen  on  broken  glass  and  cut  hia  wrist.  The  median 
nerve  and  the  palmaris  longus  were  divided.  The  nerve  waa 
sutured  with  catgut  at  the  time  of  the  accident.  Tliere  was  com- 
plete ana?sthe3ia  of  the  palmar  surface  of  the  thumb,  index  and 
middle  fingers,  and  of  the  dorsa!  surface  of  the  last  two  phalanges 
of  the  index  and  middle. 

Dec.  27th. — Sensation:  Thumb:  Jjooalizes  everywhere.  Index 
finger:  Third  phalanx  anaesthetic;  second  phalanx,  slight  sense 
of  touch,  but  cannot  localize ;  first  phalanx  localizes  well.  Middle 
finger  same  as  index.  The  temperature  between  the  index  and 
middle  is  96° ;  between  the  ring  and  the  little,  94°. 

28th. — Wound  healing  well.  Temperature  between  index  and 
middle,  gS'.S.     King  and  little,  96°. 

29tih. — Electrical  examination  :  Faradic  contractility  lost  in  tho 
median  rausclea.  Heaction  of  degeneration  is  marked  in  the  same 
muscles,  the  anodic  closure  contraction  being  greater  than  the 
kathodic  closure  contraction.  The  temperature  in  the  paralysed 
parts  has  fallen,  being  only  97'.6  between  index  and  middle,  and 
98'.4  between  the  ring  and  little. 

Jan.  19,  1885. — Discharged.     No  further  change. 

March  lOth. — \'ery  slight  further  improvement.  He  is  gal- 
vanized regularly. 

July  9th. — Is  practically  well.  Sensation:  localizes  every- 
where. Sense  of  pain  and  of  temperature  normal.  The  hand 
is  in  capital  condition,  strong  and  useful.  He  has  good  power 
in  all  the  muscles  of  the  thumb.  Electrical  examination:  No 
electrical  excitability.  Trophic :  All  the  nails  are  coming  off, 
IfioHf  0/  tlir  i-ivff  anil  litlli-  ^fingers  the  same  as  those  of  the  other 
fingers.  The  new  nails  are  three-parta  grown.  The  hand  is  quite 
warm. 

Sept,  17th. — Except  for  slight  numbness  in  the  median  distri- 
bution, the  hand  is  perfectly  well.  The  nails  are  all  normal,  and 
the  muscles  supplied  by  the  median  nerve  react  to  faradism, 

It  is  extremely  difficult  to  fay  whether  the  amount  of  sensation 
which  was  present  within  a  few  days  of  sntnre,  is  to  be  attributed 
to  a  reunion  of  the  divided  fibres,  or  to  sensations  conveyed  by 
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□erTBS  other  than  the  one  injnred.  I  am  inclined  to  think  that 
there  was  primarj-  niiion  of  Borae  of  the  fibres,  chieily  for  the 
reason  that  it  waa  noted  before  suture  that  "there  waa  complete 
aniesthesia  of  the  pahnar  surface  of  the  thumb,  index  and  middle 
fingers,  and  of  the  dorsal  sarfaco  of  the  last  two  phalanges  of  the 
index  and  middle  lingers,"  I  find  another  reason  for  this  Ijetief  in 
the  rapid  improvement  of  the  eenaation  noted  as  present  the  day 
after  the  injury,  and  in  the  rapidity  with  which  the  whole  ner\-6 
was  subset] uently  united. 

The  return  of  voluntary  power  before  electrical  excitability,  and 
the  affection  of  the  nails  of  the  ring  and  little  fingers,  are  also 
points  worthy  of  attention. 

L'ase  \U1.—Pti,ti"/  Bh-iMvn  o/t/f  Mvdiun  X.ra-.—l'rimin-n 

11.  W.,  aged  forty-four,  waa  admitted  into  Ht.  Bartholomew's 
Hospital,  under  Mr,  'Willett,  July  6,  1882,  having  sustained  a 
cut  above  the  elbow,  dividing  the  biceps  and  part  of  the  median 
nerve.  Catgut  sutures  were  passed  through  the  nerve,  the  ends  of 
which  were  partly  separated. 

I  ith. — -The  wound  is  suppurating.  Sensation — Thumb  :  Tactile 
sensation  impaired  over  the  distal  phalanx,  but  good  over  the 
proximal.  Sense  of  pain  and  temperature  also  impaired.  Index: 
No  tactile  sensation.  No  sense  of  pain  or  temperature  on  the 
palmar  surface  or  upon  the  dorsal  surface  of  the  last  two  pha- 
langes. Middle  finger;  No  tactile  sensation.  Tliere  is  pain  on 
deep  pressure  by  a  pin  at  the  tip,  but  not  elsewhere.  No  sense  of 
temperature.  The  palm  and  back  of  the  hand,  and  the  fourth  and 
fifth  fingers  are  normal.  There  appears  t-o  be  partial  paralysis  of 
the  abductor  and  opponens  pollicis. 

15th. — Erysipelas  extending  from  the  wound. 

26th. —  Erysipelas  has  faded.  No  material  alteration  in  sensa- 
tion. 

Aug.  19th. — Sensation  much  improved.  He  can  distinguish 
two  points  separated  a  (juarter  of  an  inch  at  the  back  of  the  index 
and  middle  fingers,  and  can  localize  everywhere  the  touch  of  a 
pencil. 

Oct.  27fh. — The  forearm  is  wasted,  the  muscles  feel  firm  and 
bard.  Supination  is  limited.  The  muscles  of  the  ball  of  the 
thumb  are  much  wasted,  and  there  is  no  power  of  opposition. 
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There  are  no  nutritive  tesioua.  Sensation  in  the  thumb  is 
good. 

April  17,  1883. — Sensation  veiy  slightly  imi)aired  anj-where. 
Not  ao  much  muscolar  wasting,  and  some  return  of  power  in  the 
Opponens  poilicis.  He  says  that  since  the  last  note  his  nails  have 
become  misshapen  ;  that  at  fii-st  they  were  very  teiidei-,  but  this 
has  passed  off.  Now  they  are  ridged  at  the  tips  with  a  single 
ridge  as  if  a  part  of  the  old  nail  were  to  be  separated  from  the 
new  one.  All  the  nails  are  affected,  iiu-Iudiiig  ihone  of  thr  ring 
anil  little  jingers. 

May  22nd. —  He  continues  to  improve.  Sensation  is  more 
acute.  He  can  pick  up  any  small  object  between  the  thumb  and 
any  of  the  fingers.  He  has  returned  to  his  work,  and  tinds 
hia  Land  quite  useful  for  anything  that  lie  is  called  upon  to  do. 
He  gets  as  good  wages  as  formerly.  The  nails  are  not  much 
altered. 

Aug.  9th.— Sensation  is  good  over  all  the  median  distribu- 
tion, quite  perfect  in  the  thumb,  and  scarcely  at  all  impaired 
in  the  index  and  middle  fingiTS.  There  is  much  improved  power 
in  the  muscles  supplied  by  the  median  nerve.  The  nails  are 
normal. 

Hec.  3rd, — Still  some  wasting  of  the  radial  side  of  the 
hand. 

March  26,  1 884.— Sensation  is  quite  perfect.  The  muscles 
are  much  restored  in  bulk.  The  one  forearm  measures  as  muck 
as  the  other.  The  opponens  and  other  median  muscles  can  all 
be  used.  Electrical  examination ;  All  the  muscles  supplied  by 
the  median  nerve  react  to  faradism  for  the  first  time  since  the 
iDJury. 

April  8th. — All  the  muscles  act  to  faradism,  both  through  the 
nerve-trunk  and  also  directly.  The  patient  is  now  completely 
■well. 

In  this  patient  one  year  and  eight  months  elapsed  from  the 
time  of  injury  before  the  electrical  excitability  of  the  paralysed 
muscles    returned.     The    progress    of  this   case  was    throughout 


Cask  lX.~rnmnry  .SV/crr  of  Mi-diiui  Xrm.—Porluil  .S-j^w.w. 

John  C,  aged  seventeen,  put  his  hand  through  a  window-pane 
on  Jnly^i,  1887,  and  divided  his  median  nerve  and  some  tendons, 
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all   of  which  were  sntured  with  catgut.     The  wonnd  healed  in 
three  weeks,  aft*T  a  little  suppuration. 

Sept.  28,  1888. — Localizes  everywhere,  but  sensfition  is  still 
much  iini)aire<].  The  middle  and  index  fingers  are  blue  und  cnld. 
The  thumb  is  normal,  and  the  muscles  of  the  bail  of  the  thumb 
are  in  good  condition,  and  act  voluntarily. 

Case  X. — Primnry  Si'tim-  of  Mcilvin  JS'i-rve. — Pnrii"!  S'"'ris.-i. 

Mary  T.,  aged  fifty,  was  admitted  into  Ht.  Bartholomew's 
Hospital,  under  Mr.  Willett,  on  Aug.  22,  1SS6.  She  had  put  her 
hand  through  a  glass  door,  and  divided  her  median  nerve  and 
some  of  the  tendons  two  inches  above  the  wrist-joint.  The 
tendons  and  the  nen'e  were  sutured  with  kangaroo  tendon  liga- 
tares,  and  the  wound  healed  by  first  intention. 

Sept.  23rd. — No  return  of  sensation  or  motion. 

Feb.  4,  1S87. — Localizes  the  least  touch  everywhere,  flight 
return  of  voluntary  power;  slight  reaction  to  galvanism  and 
K.c.OA.c.r.  No  reaction  to  faradism.  Joints  of  fingers  stiff, 
and  skin  shiny.    The  nail  of  the  ring  finger  has  come  off. 

Sept.  28,  [888. — Hand  useful  and  painless,  tiood  si'usation. 
but  mnacles  supplied  by  median  still  feeble  and  wasted. 

Case  Xl.—Priw>r>/  S.'h'n- 1/  .V-v/iV.w  Nn-iy.  -  -  }-<n-li,>l  ,S',„vv..,s. 

Annie  B.,  aged  twenty-seven,  was  admitted  into  St.  Bartholo- 
mew's Hospital,  under  Jlr.  Langton,  on  Sept.  27,  1885,  having, 
whilst  drunk,  thrust  her  hand  through  a  window-pane,  and  divided 
her  median  nen-e  just  above  the  wrist,  together  with  some  of  the 
flexor  tendons.  The  nerve  was  sutured  with  four  stitches  of  car- 
bolized  catgut,  and  the  hand  fixed  on  a  splint.  Eleven  hours 
aft«r  the  accident  I  found  that  she  had  lost  sensation  over  the  ball 
of  the  thomb  and  the  palmar  surfaces  of  the  thumb,  index,  and 
half  the  middle  finger,  the  other  half  of  the  middle  digit  and  the 
ring  finger  being  normal.  The  back  of  the  thumb  was  normaL 
but  the  skin  over  the  back  of  the  last  two  phalanges  of  the  index 
and  half  the  same  area  in  the  middle  finger  was  numbed. 

28th. — The  temperature  between  the  index  and  middle  fingem 
was  99°,  and  between  the  ring  and  little  fingers,  96°. 6. 

29tb. — There  was  a  slight  return  of  sensation  in  the  ball  of  the 
thumb  and  the  index  finger. 


i 
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Oct.  stli. — Wound  quite  healed.  Sensation  over  index  further 
improred. 

9th. — Return  of  tactile  sensation  in  front  of  thumb  and  index. 

20th. — Electrical  examination. — -Paradisiti:  No  reaction  of 
muscles  supplied  by  the  median  nerve.  Galvanieni :  ilarked  loss 
of  galvanic  irritability  and  a.c.C.  >  K.c.c,  in  the  muscles  of  the  ball 
of  the  thumb. 

30th. — The  luusclea  supplied  by  the  median  nerve  require 
eighteen  more  cells  to  make  them  react  than  do  those  of  the  other 
hand,  A.c.C.  >  K.C.C. 

Nov.  2nd. — Ijocalizea  everj'where  except  over  the  last  two  pha- 
langes of  the  index  finger.  After  this  the  patient  was  lost 
sight  of. 

Case  Xll.—Pri.^'n-i/  Sit/nrc  0/ Median  Nrrre.—Shv'jMntj  of 
W<„nifl—F<r!lHrr. 

Frank  Y.,  aged  forty,  was  adniitti'd  into  St.  Bartliolomew'a  Hos- 
pital, under  ^fr.  Baker,  on  Sept.  10,  1886,  having  cut  his  wrist 
eighteen  hours  previously  by  tliTusting  his  hand  through  a  window- 
pane.  His  median  nerve  and  some  tendons  were  found  to  have 
been  divided,  and  were  accordingly  sutured  with  kangaroo  tendon 
ligatures.  The  wound  suppurated  freely,  and  subsetjuently  the 
exposed  nerve  and  tendons  sloughed,  so  that  on  his  dischai^e, 
two  months  later,  the  patient  had  no  I'eturn  of  sensation  or  of 
motion. 

Cask  XIU.—J'nm,in/  Si'l'-ir  uf  Uhun-  N<rvr,  vlth  IMimi  0/ 
Fiiavtion  •ifirr  ^nea-atynirA. 

Edward  W.,  aged  thirty-three,  fell  through  a  skylight  and 
divided  the  ulnar  nerve  and  the  supei-ficial  tlexors  in  the  luiddle  of 
the  forearm.  He  was  admitted  into  St.  Bartholomew's  Hospitfil, 
under  Jfr.  Savory,  on  June  14,  1881.  The  nen"e  was  sutured  with 
catgut.  The  fourth  finger  and  half  the  fifth  were  aniesthetic, 
as  was  also  the  ulnar  half  of  the  hand. 

June  17th. — Slight  return  of  sensation. 

July  28th. — Further  return  of  sensation  in  the  ring  finger,  but 
none  at  all  in  the  iifth. 

July  17.  1883. — The  patient  has  a  large  depressed  scar  on  the 
inner  side  of  the  upper  forearm,  not  painful  or  tender.  The  fore- 
arm is  wasted,  especially  on  the  inner  side.    Tlie  ball  of  the  little 
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finger  is  flatti'iied,  and  the  addactor  and  flexor  brevis  jwllicia  ai-o 
■wasted.  The  interossei  muscles  also  arc  wasted,  and  all  these 
niaacles  are  ]Mralysed.  The  nutrition  of  the  skin  is  good.  The 
patient  has  had  no  bliatera  and  no  sore  places.  Tlie  nails  are 
normal,  and  the  ring  and  little  fingers  are  colder  than  the  othere. 
The  patient  says  that  the  inner  aide  of  his  hand  and  the  fonrth 
and  fifth  fingers  nevr  sweat.  Sensation:  Impaired  shghtly  on 
the  lower  jiart  of  the  forearm  on  the  ulnar  side.  Fifth  finger :  He 
can  feel  the  touch  of  a  pencil,  but  cannot  localize  it  over  the 
palmar  surface  of  the  first  phalanx.  There  is  slight  thermic  sense, 
bnt  no  sense  of  pain  in  the  ring  finger,  and  slight  inipainnent  of 
sensation  on  its  inner  side.  He  can  localize  everywhere  on  this 
finger,  and  has  sense  of  temperature  and  of  pain.  On  the  ulnar 
side  of  the  palm  there  is  partial  loss  of  sensation. 

April  23.  1883. — The  hand  is  very  greatly  improved.  The 
mascles  are  almost,  if  not  quite,  as  large  as  those  on  the  other 
side.  There  is  no  perceptible  wasting,  and  no  nutritive  lesions. 
Sensation :  Normal  in  forearm,  ring  finger,  and  palm  of  hand. 
On  the  little  finger  he  does  not  localize  quite  accurately,  except  at 
the  tip. 

Ang.  13th.— He  localizes  well  everywhere,  but  there  is  slight 
loss  of  acnteness. 

March  27,  1SS4. — Sensation  further  improved.  It  in  now 
scarcely  at  all  impaired.  The  muscles  of  the  bat!  of  the  little 
finger  react  to  faradism,  as  do  also  the  interossei.  The  fingers 
are  nearly  straight.  The  hand  is  useful  and  strong,  and  scarcely 
at  all  numb. 

March  25,  i88s.^He  is  practically  well,  except  that  he  cannot 
spread  the  fingers  in  a  natural  manner. 

Sept.  2ist. — Quite  well.  Sensation,  and  motion  of  all  mnsclea 
alike  perfect.  The  electrical  reactions  of  all  the  muscles  of  the 
hand  to  faradism  and  to  galvanism  are  normal. 

Case  XlV.—Priimn/  .S,>fiirr  of  VImr  N'-rn-.—Suvro^. 
Alice  D,,  aged  twenty-fonr,  was  admitted  to  St.  Bartholomew's 
Hospital,  under  Mr.  Savorj-,  oa  June  17,  1S79.  She  bad  thrust 
her  ami  through  a  window-pane,  and  divided  the  ulnar  nerve 
behind  the  elbow.  The  nerve  was  sutured  with  catgut.  There 
■was  complete  loss  of  sensation  in  the  little  finger  and  ulnar  side 
of  the  hand,  with  partial  amesthesia  of  the  ulnar  side  of  the  ring 
finEpr,  
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Sept.  6th. — Aa  there  had  been  no  improvement  in  sensation, 
the  nerve  was  exposed  behind  the  elbow,  and  waa  found  to  bo 
apparently  completely  united. 

July  14,  1 883. — The  patient  wrote  to  say  :  "  I  am  most  happy 
to  inform  you  that  I  have  quite  recovered  the  use  of  my  arm.  I 
find  no  difficulty  in  bending  or  using  it,  and  no  pain  whatever. 
The  little  finger  swells  in  cold  weather,  but  at  other  times  I  feel 
no  difference." 

The  chief  point  of  interest  in  this  case  ia  that,  althongh  the 
continuity  of  the  nerve  appeared  to  the  naked  eye  to  be  restored, 
nevertheless  the  functions  were  entirely  in  abeyance. 

Case  X\.—£HrU!on  ofUhxir  Nn-rc— Primary  Si'/inr.— 


J.  D.,  Siged  thirteen,  waa  admitted,  under  Sir.  Savory,  to  St. 
Bartholomew's  Hospital  on  Aug.  12,  1S85,  with  a  cut  on  the 
right  wrist  caused  by  falling  on  to  some  broken  glaas.  The 
flexor  carpi  ulnaris  and  the  ulnar  nerve  were  divided.  The  nerve 
and  tendon  were  sutured  with  catgut.  The  early  notes  as  to  loss 
of  sensation  are  of  doubtful  value.  I  did  not  see  tlie  case  until 
the  1 7th  of  September. 

Sept.  17111. — Sensation — Little  finger  :  Auajsthetic.  King 
finger :  Can  localize  everywhere.  The  skin  over  the  fourth 
and  fifth  metacarpals,  back  and  front,  has  much  impaired  sensa- 
tion. There  is  complete  aniesthesia  on  the  ulnar  edge  of  the 
hand.  Trophic  changes:  None.  Muscles:  Hand  clawed.  AU 
ulnar  muscles  paralysed. 

Oct.  2nd, — Discharged.  There  is  now  vciy  evident  wasting 
of  the  interosaei  and  the  hypothenar  eminence.  The  wound  is 
even  now  barely  healed. 

Fob.  4,  1886.— Sensation  greatly  improved.  Localizes  every- 
where.    No  trophic  lesions.     Muscles  wasted  and  paralysed. 

Oct.  1888.— The  hand  is  practically  r[uite  well.  The  muscles 
are  not  at  all  wa-sted,  and  the  grasp  of  the  hand  is  strong.  The 
interossei,  however,  arc  feeble,  and  do  not  separate  the  fingers 
completely.  The  little  finger  is  a  good  deal  abducted.  Sensa- 
tion is  good,  and  the  patient  says  he  only  feels  a  little 
numbness  in  cold  weather.  He  localizes  quickly  and  accurately 
everywhere. 
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Case  X\'I.-  Frimury  Siifirre  of  Ulni 


Minnie  D.,  aged  twenty-five,  thrust  lier  Land  tlirougli  a 
window-pane  on  Feb.  6,  1887,  and  divided  Iier  ulnar  nerve  and 
art«ry,  and  some  tendons.  On  admission  into  St.  Hartholoinew's 
Hospital,  uadtT  Jlr.  Langton,  slio  was  fonnd  to  linve  lost  sensa- 
tion in  all  tlie  parts  supplied  by  the  ulnar  nerve,  the  cut  ends  of 
which  were  accordingly  Kutured  witli  catgut.  The  ivound  healed 
with  but  little  suppuration,  and  by  Feb.  jiafc  sensation  had 
retnmed  in  the  ring  and  little  fiugera,  though  the  power  of  correct 
localizatioa  was  wanting.  The  patient  then  left  the  hospital,  and 
I  did  not  sec  her  again  until  October  188S,  when  I  found  her 
hand  completely  recovered,  sensation  and  motion  being  perfect, 
except  for  slight  feebleness  of  the  interossei.  The  muscles  reacted 
to  both  faradism  and  galvanism,  but  A.c.c.  a-  k.('.(  . 


Case  X\'II.—  Wouiui  of  Uf,m,-  .Xrnr  "».'  Arh  ,;j. 
Frimury  fiittiirf.—  -Si"rna. 

E.  A.,  a  lad,  aged  seventeen,  was  admitted  on  Aug.  10.  1886, 
tmder  Mr.  Morrant  Baker,  with  a  hi-irtorj'  that  he  had  fallen  and 
cut  hia  wrist  with  a  broken  glass.  He  was  found  to  havi'  divided 
his  ulnar  nerve  and  artery  on  the  right  side  one  inch  above  the 
wrist.  The  nerve  was  sutured  with  catgut.  The  wound  suppu- 
rated, and  did  not  heal  till  the  28tlL.  Sensation  was  lost  in  the 
typical  ulnar  area,  and  there  was  tJ^)ical  ulnar  paralysis. 

Feb.  9.  1887. — Can  feel  a  little  when  touched,  but  cannot 
localize.  A  touch  cau.ses  sensation  of  "pins  and  nei-dles."  Muscles 
wasted,  but  not  excessively  so.  The  little  finger  is  abducted.  There 
is  no  clawing.  Klectrical  examination  :  No  reaction  to  faradism. 
Reacts  to  galvanism,  thirty-two  cells,  but  A.r.C.  >  K.C.C.  Query: 
la  this  a  dt-yciuTittivr  reaction  modified  by  nt-n-e  suture,  or  a 
retaming  reaction  due  to  rtyeuerutioii  !-     It  is  difficult  to  say. 

Nov.  22,  1888. — The  hand  Is  practically  well.  He  can  localize 
the  slightest  touch  everj-where.  but  says  that  the  fe.-ling  is  not 
yet  the  same  as  in  the  unaffected  fingers.  The  shape  of  thi-  hand 
is  normal,  and  all  the  muscles  supplied  by  the  ulnar  nerve  are 
well  developed  and  act  vigorously.  The  gra.sp  of  the  hand  is 
strong.  The  interossei  act  well,  but  the  fingers  cannot  be  sepa- 
nt«d  quite  to  well  as  can  those  of  the  other  hand.     There  is  also 
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aliglit  abduction  of  the  little  finger.  Tlie  patient  says  tlie  hand 
ia  quite  as  useful  as  before  the  accident.  Ktectrical  examination 
shows  normal  reaction  to  faradism,  but  to  galvanism  a.c.C,  >  K.C.C. 
Tliere  are  no  trophic  lesions,  and  the  joints  are  natural. 

Case  XVIlL—rnmnn/  Suture  of  the  Uhutr  Mrir.—I/icnasfff 
TfMjKratinr  in  f/ir  I'nrnli/mf  I'nrt^.—Givat  Liijmmim-id  a/ier 
thrte  i/riirs. 

George  H.,  aged  thirty,  was  admitted  iiitti  Sr.  Bartholomew's 
Hospital,  under  Mr.  Lnngton,  on  Slarch  S.  1885.  He  had  thrust 
his  ann  through  a  pane  of  glass,  and  received  a  cut  over  the 
internal  condyle  of  tiie  humerus.  The  ulnar  nen-e  was  com- 
pletely divided,  and  was  sutured  with  three  catgut  and  two 
horsebair  sutures. 

May  9th. — Kigbt  hours  after  the  accident  the  temperature 
between  the  fourth  and  fifth  fingers  was  lOO''.2  ;  between  the 
first  and  second,  gQ'.  At  7.30  p.m..  in  the  same  situation,  between 
the  fourth  and  fit'tli.  99° ;  first  and  second,  98°. 

10th. — Between  the  fourth  and  fifth,  99°. 6;  between  first  and 
second,  98".2. 

I  ith.— Between  the  fourth  and  fifth,  gS\6\  between  first  and 
second,  97°, 6. 

14th.— Between  the  fourth  and  fifth.  gS' ;  between  first  and 
Becond,  97^4. 

1 5tb.— Between  the  fourth  and  fifth,  gS\2  ;  between  first  and 
second,  98. 2. 

l6rh,— Between  the  fourth  and  fifth.  iO[^6;  between  first  and 
second.  iOl\6. 

19th.— Between  the  fourth  njid  fifth,  99  .4;  between  fii-st  and 
second.  98°.8. 

20th.— Between  the  fourth  and  fifth,  98";  between  first  and 
second.  97°. 6. 

2lst. — Between  the  fourth  and  fifth,  99°;  between  first  and 
Becond.  gS'. 

The  temperature  of  the  paralysed  jjarts  remained  generally 
about  one  degree  higher  than  that  of  the  rest  of  the  hand  until 
his  discharge  on  May  30tli,  and  varied  with  his  body  temperature. 

May  11th. — Electrical  examination:  The  interossei  react  to 
faradism,  and  to  galvanism,  there  is  no  loss  of  excitability.  The 
anodic  closure  contraction  ei|uals  the  kathodic  closure  contraction. 
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Ijtli. — Electrical  fxaiiiiiiatioQ :  Complfte  luas  tif  faradic  c<ni- 
tractility  of  the  ulnar  muscles,  and  no  appreciable  reaotiaii  to 
galvanism. 

14th. — Sensation :  Little  finger  quite  aneeathetic.  King  finger : 
Can  localize  occasionally  on  thir  ulnar  side.  Tin'  wound  is  sup- 
purating. 

30fli. — Tlit're  has  been  much  suppuration,  and  si-iisation  has 
not  improved.  The  muscles  supplied  by  the  ulnar  nene  are  all 
paralysed. 

June  l8th. — Has  improved.  He  can  localize  all  nvrr  tin' 
inner  side  of  the  little  finger,  and  palm  and  back  of  the  hiuid. 
There  is  complete  anseathesia  of  the  outer  side  of  the  little 
finger  and  along  the  fourth  intemaseous  space  on  the  back. 
There  is  much  a-denia  of  the  hand.     No  pain  or  trophic  lesions. 

Sept.  19th. — No  further  alteration.  No  reaction  to  galvanism 
or  faradism. 

July  13.  1S86. — Tactile  sensation  much  improved,  but  still 
does  not  localize  accurately.     Muscles  still  paralysed. 

Feb.  4,  1 887.— Localizes  badly,  but  feels  a  touch  readily. 
Slight  voluntarj'  power  over  hj-pothenar  muscles,  none  over 
jnt4;ro8sei.  The  former  act  feebly  to  both  faradism  iind  gal- 
vanism (k.CC.  ^  A.C.C),  thi-  latter  do  not  act. 

Oct.  31,  1888. — ^There  is  no  wasting  of  the  forearm,  and  the 
flexor  carpi  nliiaris  and  the  muscles  of  tha  ball  of  the  little  finger 
have  good  voluntary  power.  The  interossei  are  still  wasted  and 
paralysed.  Sensation  is  much  improved  and  he  can  quickly  and 
readily  feel  and  localize  the  slightest  touch.  He  says,  nevertheless, 
that  sensation  is  not  quite  natural  and  that  lie  has  feelings  of  "  pins 
and  needles."  The  hand  is  useful  and  strong,  and  he  .says  has 
much  improved  during  the  summer. 

lu  each  of  the  last  two  cases  the  electrical  reactions  aOrr  nerve 
section  are  well  demonstrated,  and  support  the  views  I  have  already 
advanced  of  the  much  more  rapid  loss  of  excitability  in  man  than 
in  animals,  and  the  absence  of  that  increased  galvanic  irritabilily 
Boted  after  neiTe  lesions  in  the  latter. 

Case  XIX. — Pi-iinary  Si'ti'.rt  uf  Vliim-  Nerve — /iiijiri/n-mfitt, 

James  D.,  aged  thirty-two,  was  admitted  into  .St.  Bartholomew's 

Hospital,  under  ilr.  Baker,  on  April  7,   1 885.      He  had  thrust  his 

hand  through  a  window  and  had  met  with  an  incised  wound  on  the 
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ulnar  aid"  of  the  right  wrist.  The  ulnar  artery  and  nerve  anil 
flexor  carpi  uluaria  tendon  were  divided,  also  the  two  inner 
tendons  of  tht  flexor  snblimis  digitorum.  The  ner\-e  was  sntnred 
by  two  silk  ligatures  passing  through  the  sheath. 

gth. — Sensation  was  found  to  be  lost  in  all  the  ulnar  diatribu- 
tion.  The  wound  was  healing  well.  Electrical  examination:  No 
resjKjnse  to  interrupted  current  in  the  ulnar  muscles.  Good 
reaction  to  galvanism, 

i4th. — No  definite  reaction  to  either  the  continuous  or  the  in- 
terrupted current.  A\'hen  discharged  from  the  hospital  a  week 
later,  there  was  no  return  of  sensation  in  the  little  finger  or  the 
ulnar  side  of  the  palm  or  back  of  the  hand,  or  on  the  ulnar  side 
oftlie  ring  finger.  There  was  no  return  of  power  in  the  muscles 
of  the  hyiwthenar  eminence. 

July  loth. — All  the  ulnar  muscles  are  much  wasted  and  com- 
pletely paralysed.  The  little  finger  is  clawed  and  the  phalangeal 
joints  stiffened.  No  reaction  to  electricity.  No  trophic  changes. 
Sensation  :  Ijocalizcs  on  the  inner  side  of  the  little  finger  and 
on  the  palm,  and  feels  a  touch,  but  cannot  localize  it,  on  all  other 
parts  of  the  hand  supplied  by  the  ulnar  nerve.  He  saya  the  little 
finger  and  part  of  the  ring  feel  very  numb. 

This  patient  died  seven  months  later  from  acute  rheumatism, 
but  I  was  not  able  to  examine  his  nerve,  as  I  did  not  hear  of  his 
death  at  the  time. 

Case  XX. — Primnri/  Si'fiirc  of  Uliinr  A'trn: — Pnrfufl  Success. 

Sarah  S.,  aged  fifty,  was  admitted  into  Lucas  Ward,  St.  Bar- 
tholomew's Hospital,  under  Mr.  Laugton,  on  Jan.  1 1,  1886,  having 
divided  her  ulnar  nerve  just  above  the  wrist  by  falling  on  a  broken 
jug.  She  had  lost  sensation  in  the  parts  supplied  by  the  ulnar 
nerve  and  had  divided  the  ulnar  arterj-  also.  The  nerve  was 
sutured  with  catgut,  but  the  wound  suppurated  freely  and  did  not 
heal  for  more  than  a  month,  when  the  patient  left  the  hospital. 

July  i6th. — No  return  of  sensation  ;  muscles  not  much  wasted. 
All  the  nails  are  ridged,  furrowed,  and  brittle, 

Feb.  4,  1887. — Some  return  of  sensation  and  of  jiower  of  loca- 
lization on  the  palmar  surfaces  of  the  ring  and  little  fingers.  Muscles 
still  wasted,  but  some  return  of  voluntary  power  and  very  little 
deformity.      There  is  slight  reaction  to  galvanism  and  A.C.C. ;-  K.C.C. 

Oct,  1 888,— No  further  change. 
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Case  XXl.—Primtrf  Swfwrr  «/  llm^r  JV'crrr— /*« WW  .?^rtT«, 

Heniy  T.,  ag«d  sixb^ot,  pot  hia  hand  Uirciagb  %  window  od 
June  7,  18S7,  and  divided  his  nliiAr  n^rve  jnst  above  the  wrist. 
The  cnt  ends  were  satnred  with  tline«  catgat  snturea,  and  tbe 
wound  healed  after  a  little  snpparatioQ  in  sereuteen  days. 

On  Jane  29th  the  galvanic  irriiability  w&s  rery  much  impaired, 
but  K.C.C.  3-  A.c.c.     No  reaction  to  farmdism. 

Oct.  1888. — Localizes  well  atkl  aiccnratelv,  bnt  sensation  is 
still  nambed.  He  says  that  when  cold  the  hand  is  painful,  but 
otherwise  painless  and  useful.  The  mnacles  SDpplied  bj  the  ulnar 
nerve  are  still  wasted  and  paralysed. 


Case  XXll.—Prim-inf  Suturt  of  Ulnar  AVrr?  at  the  Elhow. 
Soughin-j  of  the  Woimd—Fitili-re. 

Emile  JL,  aged  forty-seven,  was  admitted  into  St.  Bartholo- 
mew's Hospital,  under  Mr.  Willett,  on  Feb.  33,  1884.  On  the 
day  of  admission  the  patient  fell  on  to  some  bottles  in  a  cellar  and 
cut  his  arm  severely  with  the  broken  glass.  On  admission  he  was 
found  to  have  sustained  an  extensive  wound  Ix'hind  the  internal 
condyle  of  the  left  elbow.  The  ends  of  the  divided  ulnar  nerve 
were  found  after  some  trouble,  and  sutured  with  Chinese  silk. 

23rd, — Sensation:  Abolished  over  the  little  and  half  the  ring 
finger  and  over  the  ulnar  half  of  the  wrist  and  hand.  The  wound 
was  dressed  with  oiled  lint,  but  the  edges  did  not  look  like  healing. 
The  temperature  between  the  fourth  and  fifth  fingers  was  one- 
third  of  a  degree  higher  than  that  of  the  rest  of  the  hand. 

25th. — Electrical  exaraination  :  The  hypotheuar  muscles  no 
longer  react  to  faradism,  but  the  intcrossei  react  to  a  strong 
cnrrent, 

Feb.  27th. — All  reaction  to  faradism  absent  ;  slight  return  of 
tactile  sensation  on  the  back  of  the  second  phalanx  of  the  liltlo 
finger. 

March  i8th. — The  woimd  has  been  slougliiiig  extensively,  but  is 
now  healed,  or  nearly  so.  Patient  discharged  without  having 
undergone  any  further  Improvement, 

April  28th.— Wound  healed.  The  muscles  supplicil  by  tho 
nlnar  nerve  an'  much  wasted.  The  skin  over  the  ulnar  side  of 
the  palm  is  rough  utid  dry.     Sensation  has  reliirui-d  in  tli.i  uliiai" 
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eide  of  the  tip  of  the  ring  finger  and  over  the  dorsal  and  palm 
surfaces  of  the  hand  to  Hoch  an  extent  that  he  can  readily  localize- 
the  touch  of  a  pencil.      The  little  finger  is  numb;  there  is   no- 
faradic    reaction    of   the    paralysed  muscles,  and    no   voluntary 
power. 

Oct.  23ncl. — Ulnar  muscles  of  forearm  and  hand  much  wasted ; 
no  power  over  any  of  the  ulnar  muscles.  The  hand  is  much 
clawed,  especially  the  little  and  ring  fingers.  Sensation :  ring 
finger  good  all  over ;  littlo  finger :  he-  localizes  over  a  small  area  at 
the  outrr  side  of  the  second  phalanx  behind,  not  elsewhere  ;  hand  ; 
back  fairly  good,  side  and  front  much  impaired. 

March  25,  1885. — The  hand  is  altogether  more  strong  and 
nsi-ful ;  in  fact,  he  says  it  gives  him  little  inconvenifiice ; 
there  is,  however,  no  further  evidence  of  nerve  regeneration. 
Pressure  on  the  ulnar  nerve  in  the  forearm  below  the  scar  causes 
shooting  pain  in  the  parts  supplied  by  the  ulnar  nen  e. 

July  12th, — No  further  chonge.  He  says  the  hand  is  quite 
nsefiil  and  causes  little  inconvenience.  The  ulnar  muscles  con- 
tinue paralysed  and  wasted. 

Cask  \Xm.~/'rii„iir;/  Hot-rr  <>/  Uhiov  A'ni;:—Fi'i/iin: 

William  K.,  ai^ed  fifty-three,  stableman,  was  admitted  into  8t, 
Bartholomew's  Hospital,  under  Mr.  Holden,  on  .July  12,  1879. 
He  liad  fallen  on  a  broken  bottle  and  wounded  his  forearm  in  the 
middle  third,  dividing  the  flexor  carpi  ulnaris,  two  tendons  of  thi- 
flexor  sublimis  digitorum,  and  the  ulnar  art«ry  and  nen-e.  Tlie 
nerve  was  sutured  with  ciitgut. 

32nd.~There  was  slight  return  of  sensation,  but  ou  hia  dis- 
charge on  August  7th  there  was  no  sign  of  repair. 

.Inly  17,  18S2.— Present  condition :  An  adlierent  but  nol  painful 
scar  above  the  wrist.  Marked  wasting  of  the  ball  of  the  little 
finger  ami  also  of  the  inner  part  of  the  ball  of  the  thumb. 
Interossei  greatly  wasted.  Hand  clawed.  Xails  are  normal, 
llft]r  short  and  stumpy  over  first  phalanx  of  the  fifth  finger. 
Patient  says  hia  hand  never  sweats,  and  has  blisters  on  it  in 
winter,  but  not  in  summer.  The  skin  is  smooth  and  shiny.  He 
suffers  no  pam.  Kensatiou:  The  fifth  finger  is  absolutely 
ona3sthet>c,  and  the  fourth  finger  is  but  little  better.  The  inner 
side  of  the  palm  of  the  hand  is  c.uite  anaesthetic,  especially 
over  a  large  scar,  which,  he  sav?,  marks  the  site  of  n  previous 
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frostbite.       There   in   no    evidence   of  any    union   of  the  ulnar 


C'.\SE  XXIV.— /'n"/-<"*-y  S,>/,'r,-  of  VUmf  A'fnr.—f'<nl>nr. 

Wm.  R.,  aged  thirty-one,  was  admitt<'d  into  St.  Bartholomew'a 
Hospital  on  July  6,  1880.  He  had  fallen  throiigh  a  window  and 
cnt  nearly  all  Ihe  muscles  of  the  iuntT  side  of  the  foreann,  as  well 
as  the  ulnar  artery  and  nervi-.  The  nerve  was  sutured  with  catgnt. 

7th. — Slight  sensation  down  the  ulnar  side  of  the  hand. 

Ang.  6tli. — Hensatienhas  further  retnnietl. 

July  18,  1882. — Present  condition  :  Scar  on  foreann  five  rjichea 
above  the  wrist ;  not  tender.  No  trophic  disturbances  of  any 
kind.  Fingers  supplied  by  the  ulnar  nerve  feel  slightly  colder 
than  the  others,  and  they  are  painful  in  cold  weather.  The 
muscles  of  the  hand  are  much  atrophied,  especially  the  interossi'i. 
The  fourth  and  fifth  fingers  are  Iwth  Hexed.  Sensation :  Palmar 
snrface  of  fifth  finger  anaesthetic  to  all  stimuli.  He  can  feel  on 
the  back  of  the  first  phalanx,  but  refers  sensation  to  the  front  of  thf 
hand.  On  the  ulnar  side  of  the  ring  finger  he  has  sense  of  touch, 
bnt  cannot  localize.  Sensation  is  impaired  in  the  ulnar  part  of 
the  palm  of  the  hand.  The  muscles  supplied  by  the  ulnar  none 
are  paralysed. 

April  23,  1883. — The  hand  ie  much  more  plump-  The  grip  is 
firm.  No  trophic  lesions.  He  says  he  has  a  numbing  pain  along 
the  little  finger  and  on  the  inner  side  of  the  hand,  worse  in  coM 
weather  and  before  rain.  Sensation  in  ring  finger  nonnal ;  little 
finger  anaesthetic. 

Aug.  t4th. — Hand  still  clawed,  and  muscles  wasted  and  para- 
lysed.   No  further  improvement. 

March  28,  1884. — No  power  over  ulnar  muscles  ;  no  reaction  I'j 
bradism.     No  sign  of  reunion  of  the  nerve. 

Cask  XXV.— Primer  if  Su/im  0/  Uhwr  A'frv.~F'n'".r. 
Sccmihr;/  .S'liliTe  vnn  icrl.-t  /«/.•»■.— ,S'// '■»■/■,*. 

Saninel  B.,  aged  seventeen,  was  admitted  iult)  St.  RartholomewH 
Hospital,  May  1 1.  i88r.  He  had  inflicted  a  severe  wound  on  the 
left  side  of  the  wrist  with  a  chine',  and  w&h  bleeding  profusely. 
On  examining  the  injured  arm  I  found  iliat  tlie  ulnar  arti-ry 
and  nerve  were  divided,  as  well  as  the  Hexor  carpi  ulnariM 
tendon.    J     accordingly     lig.iture<!     the     blee<Iing    vcwels    and 
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sutured  the  divided  ends  both  of  the  nerve  and  tendon  with 
catgut.  The  arm  was  then  iised  on  a  splint  with  the  hand 
in  a  position  of  flexion.  During  the  first  few  days  there 
appeared  to  be  a  slight  return  of  sensation  in  the  parts  supplied 
by  the  ulnar  nerve,  but  after  about  ten  days  this  disappeared, 
and  up  to  the  end  of  .Tune  there  was  no  improvement.  The 
muscles  wasted,  the  grip  of  the  hand  became  mncb  weaker, 
and  all  the  fingers  were  slightly  extended  at  their  nietacarpo- 
phnkngeal  joints,  whilst  the  distal  phalanges  were  bent,  especially 
those  of  the  fifth  finger,  and  to  a  less  extent  of  the  fourth.  On 
July  1st  the  ulnar  nerve  was  exposed  by  Mr,  I^ngton  by  an 
incision  about  three  inches  in  length ;  the  divided  ends  were 
found  separated  by  a  space  of  about  half  an  inch,  but  lying 
m  the  same  plane  and  in  the  same  straight  line,  and  intimately 
united  bya  strip  of  connective  tissue  stretching  between  them.  The 
upperend  was  slightly  bulbous,  and  small  portions  of  this  as  well 
as  of  the  peripheral  extremity  were  removed,  the  ends  being  Bub- 
Boquently  sutured  with  both  catgut  and  horsehair. 

By  July  7th  there  was  a  considerable  return  of  sensation  in  the 
palm  of  the  hand  and  the  ulnar  side  of  the  ring  finger.  Improve- 
ment was  slow,  but  on  Dec.  3rd  sensation  was  found  to  have 
returned  everywhere,  except  over  the  last  two  phalanges  of  the 
little  finger.  At  this  time  the  iut^rossei  had  increased  in  size, 
and  the  power  of  the  hand  was  improved. 

On  Dec,  15,  1882,  this  patient  wrote  to  say  that  his 
hand  caused  him  no  pain  except  in  cold  weather,  that  it  was 
almost  as  strong  as  th?  other,  and  that  his  grasp  was  nearly 
as  good.  The  fingers  also  were  straighter,  and  continued  to 
improve  in  this  resjifct.  In  referring  to  sensation,  he  said  he 
could  feel  a  verj'  slight  touch  or  prick. 

Oct,  20,  1885. — The  patient  came  to  see  me.  His  hand 
is  as  good  as  before  the  accident.  Electrical  reactions  are 
normal.  The  bulk  of  the  unisclea  is  the  same  as  on  the  other 
hand  ;  there  is  no  stifTness  of  the  joints. 

This  case  has  always  seemed  to  me  to  be  one  ef  mucli  practical 
importance,  1  attribute  the  failure  of  the  prlmmy  suture  to  my 
own  carelessness  in  not  fixing  the  hand  ou  a  splint  when  the 
nerve-ends  were  only  sutured  with  catgut,  I  can  have  no  doubt 
that  the  latter  yielded  too  soon,  and  allowed  some  incautious 
movement  of  the  hand  to  si'parnte  the  recently  united  ends. 
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Case  XX\'l.—J'riM<,ri/  Sidan-  vf  Ulnm-  ami  Median  Nerces. 
Siiceenn. 

Wm.  P.,  engiiieer,  was  admittft]  into  St,  Bartholomew's 
Hospital,  und'T  Mr.  Smith,  on  July  6,  1883.  He  had  put  hia 
hand  through  n  pane  of  glass  whilst  drunk,  and  cut  his  wrist. 
The  ulnar  neire,  the  flexor  carpi  ulnaria  tendon,  one  of  the 
tendons  of  the  flexor  sublitnis  digitorum,  and  about  two-thirds 
of  the  median  nen'e  were  divided.  The  tendons  and  nen'ea  wero 
sntnred  with  catgiit,  and  the  wound  was  dressed  with  cnrbolized 
oil  lint  and  placed  on  a  splint.  At  the  time  of  the  accident  there 
was  complete  nniesthesia  of  the  little  finger,  the  ring  and  middle 
fingers,  and  of  the  ulnar  side  of  the  palm  or  surface  of  the  thumb. 
Sensation  in  the  index  finger  and  the  rest  of  the  thumb  wna 
impaired. 

9th, — The  index  finger  and  thumb  were  found  to  have  fairly 
normal  sensation  in  all  parts.  The  palmar  surface  of  the  middle 
finger  as  well  as  the  dorsal  surface  of  its  last  two  phalanges  was 
aneesthetlc.  The  radial  side  of  the  ring  finger  was  also  partially 
ansesthetic.  The  ring  and  little  fingers  on  their  palmar  surfac  s 
were  aniesthetic.  On  the  dorsal  surface  the  ring  finger  was 
anfesthetic,  but  the  little  finger  iiornjal. 

nth. — He  has  very  distinct  tactile  sensation  on  the  front  of 
the  little  finger,  and  localizes  the  touch  of  a  pencil  accuiately. 
The  wound  is  suppurating. 

Aug.  7th. — Klectrical  examination  :  The  muscles  of  the  ball  of 
the  little  finger  do  not  appear  to  have  any  faradic  contractility. 
The  wound  is  very  nearly  healed,  and  there  is  no  further  change. 

Nov.  26th. — Sensation:  Thumb  normal.  Index  normal,  except 
on  the  extreine  ulnar  side,  where,  though  he  can  localize,  sensation 
is  impaired.  Middle:  Sensation  impaired  back  and  front ;  cannot 
localize  except  over  first  phalanx,  to  which  he  refers  all  touches  on 
other  parts  of  the  fingers.  Hing  finger  in  a  similar  condition  to  the 
middle.  Little  finger :  He  localizes  accurately  everywhere  ;  sensa- 
sation  is  impaired.  Palm  in  similar  condition  to  the  little  finger. 
He  hbs  tingling  feelings  all  over  the  area  of  impaired  sensation. 
Mnscles:  All  the  ulnar  muscles  are  wasted,  but  he  can  use  the 
opponens  pollicis  fairly  well.  There  is  a  tendency  to  clawed 
hand  and  stiffening  of  the  joints  of  the  fingers.  There  are  no 
other  trophic  changes. 

Dec.  3l8t,- — No  material  charge. 
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Jan.  14,  1884.— Slight  improvement  in  sensation. 

24th.— Tlie  opponens  muscle  reacts  to  faradism. 

(.)ct,  I  ith. — General  condition  of  the  hand  much  improved.  He 
is  at  work  as  an  engineer,  and  able  to  earn  good  wages.  No 
pain  except  when  the  hand  is  cold.  Sensation:  Thumb  normal. 
Index  normal.  Middle:  No  sensation  on  palmar  surface  or  on 
dorsal  surface  of  first  and  second  phalanges.  Ring  and  little 
lingers :  He  localizes  at  the  back  but  not  at  the  front.  Muscles ; 
Vinar  mu.scles  of  the  thumb  are  wasted;  tnterossei  are  slightly 
wasted.  He  can  opiwse  and  abduct  the  thumb.  EJectrical 
I'xaniinatiou  r  The  opponens  and  abductor  pollicis  react  to  fara- 
riisni.  No  reaction  of  the  interossei.  The  hypothenar  muscles 
react  to  a  strong  faradic  current. 

Sept.  24,  1885. — Still  further  improved :  the  hand  is  strong  and 
useful.  He  earns  as  good  wages  as  before  the  accident.  Sensa- 
tion: LocaliKes  everywhere  on  the  ulnar  side  of  the  ring  finger. 
The  thumb  and  index  are  quite  normal,  but  over  the  other  fingers 
and  the  ulnar  half  of  the  hand  he  still  has  pricking  sensations 
when  touched.  Trophic  :  The  ulnar  half  of  the  hand  sweats  more 
when  hot  than  does  the  radial  half:  it  is  not  colder  thau  natural. 
Motion:  Has  voluntary  jiower  over  all  the  muscles,  but  there  is 
some  stitfneas  of  the  joints  of  the  fourth  and  fifth  fingers,  and 
for  some  reason  or  other  he  cannot  properly  spread  the  fingers. 
Electrical  examination :  All  the  muscles  of  the  hand,  both  ulnar 
and  median,  react  nonnally  to  faradism  and  galvanism,  but  their 
electric  excitability  is  diminished, 

Ca.sk  XS.\lL—rru,i,'n/  /<,>/>■.■.  0/  thf  M,tli<ui  ,ui>l   Ulmr  Nerves, 
fi'lhimi  hi/  much  iiujiroiriircut  irilh'ui  ninv  months. 

Edward  F.,  aged   ten,   was  admitted  into  St.  Bartholomew's 

Hospital,  under  the  care  of  Mr.  Morrant  Baker,  on  Feb.  5,  1888. 
He  stated  that  he  had  fallen  and  cut  his  wrist  with  a  jug, 
which  he  was  carrying  at  the  time  of  the  accident.  On  admission 
he  was  found  to  be  suffering  from  a  ragged  wound  two  inches 
above  the  wrist,  on  the  Uexor  surface  of  the  right  forearm.  An 
examination  under  chlorofonii  showed  that  the  median  and  ulnar 
nerves  had  been  divided,  together  with  many  of  the  tendons.  The 
median  nerve  and  the  tendons  were  sutured  with  catgut,  and  the 
ulnar  nen'e  with  horsehair.  TLe  wound  did  not  heal  by  first 
iuleution.  and,  though  there  was  never  much  suppuration,  it  did 
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not  finally  close  until  March  I5tli.  The  ]Mirts  supplied  by  the 
inetlian  and  ulnar  nerves  were  tjuite  ana}athetic  when  tlie  hand  was 
examined  directly  after  the  injnry. 

On  ilarch  loth  I  found  that  the  jmtient  could  fei'I  and  localize 
sensations  readily  all  over  the  thnrab,  and  on  March  13th  there 
was  further  alight  return  of  sensation  in  the  index  and  middle 
Hiigei-s,  though  the  ring  and  little  fingers  remained  aim'sthetic. 

In  Nov.  1888,  I  again  saw  the  patient,  and  found  sensation 
very  greatly  improved,  so  that  lie  could  feel  the  touch  of  a  pencil 
on  any  part  of  the  fingers,  and  could  readily  and  quickly  localize 
his  sensations.  There  was  also  slight  return  of  jioiver  in  the 
abductor  and  opponens  pollicis,  but  all  the  interossei  njuaclea 
of  the  hand  were  much  wasted.  The  nnils  were  ridged  and  fibroas, 
jind  the  hand  was  colder  than  its  fellow. 


CHAPTER  IX. 

THE  VALUE  OF  PRIMARY  SUTURE  OP  NERVES. 

Clikical  facta  must  funiisJi  t!ie  baaia  on  which  tin  opinion  may 
be  formed  aa  to  the  value  of  primary  nerve  suture.  It  is  useless 
to  argue  from  any  other  tlian  a  cliuical  standixiint.  The  inveati- 
gationa  of  experimenters  ou  animals  of  various  kinds  ]x>8sea8  a 
value  of  their  own,  but  the  conclusions  arrived  at  in  this  way 
cannot  jxissibly  bo  directly  apjilied  to  man. 

When  we  consider  that  after  the  section  of  the  H]]inal  cord  of  a 
pigeon  there  may  be  a  complete  restoration  of  continuity,  wlieu 
we  are  told  that  in  a  monkey  three  or  four  inches  of  nerve  may  he 
re-made  in  as  many  months,  the  absurdity  of  applying  to  man 
the  conclnaions  arrived  at  by  experiments  ia  very  obvious. 

The  cases  of  primarj-  suture  observed  by  myself,  and  described 
in  the  last  chajjter,  may  be  summarized  as  follows  : — 

The  iiii'fUan  vrrtr  was  sutured  on  twelve  occasions.  Of  these 
eight  cases  were  anccesaful,  three  were  partially  successful,  and  one 
waa  a  failure. 

The  u/tinr  mnr  was  sutured  thirteen  times.  Of  these, five  cases 
were  completely  successful;  four  cases  were  partially  successful; 
three  cases  were  failures.  In  one  case  primary  suture  failed,  and  a 
secondary  suture  seven  months  later  was  followed  by  complete 
success. 

The  wriU'in  niu!  I'limr  iK-vi'tx  were  sutured  in  two  patients,  with 
success  in  one  case,  and  improvement  in  the  other. 

The  total  number  of  cases  observed  by  myself  thus  stands  at 
twenty-seven:  fifteen  of  these  were  successful;  eight  were 
partially  successful ;  four  were  failures. 

In  two  of  these  cases  union  by  first  intention,  without  i)revious 
degeneration,  ensued.  In  each  case  the  median  ner\-o  had  been 
divided.  In  some  of  the  other  cases  some  fibres  appeared  to  unite 
by  first  intention,  although  the  bulk  of  the  nerve  did  not  do  so. 

I  have  already  briefly  described  the  cases  1  hnve  myself  seen,  and 
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do  not  propose  to  do  more  than  snniniarize  those  which  have  been 
pablished,  for  the  perusal  of  a  lai^e  number  of  very  siniilar  cases 
19  necessarily  tedious  and  not  sUflicientty  remunerative  to  most 
readers. 

I  have  fonnd  much  difficulty  in  aummariziug  the  cases  reported 
ia  medical  literature,  for  in  many  the  rejwrts  are  too  meagre,  in 
others  they  are  evidently  inaccurato,  and  in  some  they  are  Imjwr- 
feet  in  important  particulars.  I  have  thus  been  compelled  to 
classify  a  certain  number  as  "  doubtful  successes,"  for  although 
they  are  claimi-d  as  successful  by  tht-ir  authors,  it  is  not  ])0S3ible  to 
accept  them' all  in  the  absence  of  "impbrtant  details.  It  is  of 
course  probable  that  in  the  majority  of  these  patii'nts  then'  was 
perfect  recovi-rj-,  but  I  have  thought  it  more  satisfnctory  to  include 
in  the  "  successful "  class  only  those  about  which  there  could  bo 
no  doubt  at  all. 

The  following  list,  I  believe,  includes  practically  all  the  cases 
recorded  as  late  as  the  end  of  the  year  18S5,  and  I  think  they  are 
sufficient  for  my  present  purjMse ; — 

OfFrimary  fiuh-re  of  Ihe  Median  Nerce. 

Successful 

Doubtful  BUCCCBsea [ 

Fartiallf  siiccesaful 

Failnres 

ResoU  not  stateil 


OfPrimdnj  .Suture  0/  Ih:  Uh,„r  Kt; 

SncceaBfnl 

Doubtfalai 
Partially  ei 
Failnres 


Total 


Sacccssful     .... 

\erve. 

O/I'mmoy  Sufure  o/tlte  Radial  Kcrve. 
6iicoesgfal      . 

0/ Primary  .SV;,*,^  o/ll„  Media,,  ami  Ulnar  Kcvvc  , 
Bnccessfu!      . 

mulhnwc 

Donbtfnllj  sqccps5ful  .                                                   ... 

P»rtuilly  gucccasful       ,                                                   .        .         . 
Failures         ....                 

INJURIEH    OF   NERVES. 


0/  Pritnary  Suture  of  Ihe  SciuUe  Nerve. 
Fartjall;  luccessfol i 

Of  Primary  Suture  of  Ihe  Pertmeal  Serve. 
Failure I 

Of  Primary  SuUreaf  the  FmUrir.T  Tibial  Nerre. 
Partiallf  BucceasEul I 

Total  ntniiber  of  l.'aeet  of  Primiinj  Nerve  Suture,  recorded 
Ui>  loDerember  1885. 

Successful      . 17 

DoQbt  fully  successful 13 

Fartially  successful 14 

Failures 10 

Kesult  not  stated I 

Total         .        .        .         .  S'* 
These,  added  tu  mj  own  27,  ghe  a  grand  total  of  81. 

Successful 32 

Doubtfully  successful 12 

Partially  successfnl zz 

Failures 14 

Keanlt  not  stated 1 

Total  .  .Si 

Xow  at  first  sight  it  might  sei>in  as  tliough  sucli  a  summarj-  as 
the  above  ivouid  give  a  vfry  fair  insiglit  into  the  prognosis  of  cases 
of  primary  nerve  suture.  Yet  I  venture  to  say  that  in  some 
respects  it  ja  unavoidably  misleading.  Iwell  remember  that,  when, 
Borae  few  years  ago,  I  first  interested  myself  in  the  question  of 
nerve  suture,  I  was  inclined  to  form  a  somewhat  low  estimate  of 
its  value.  I  saw  cases  operated  ujwn,  and  I  saw  tbem  frequently 
leave  the  hospital  without  any  material  sign  of  nerve  union,  and 
with  deformities  resulting  from  trophic  lesions,  from  contracted 
and  atrophied  muscles,  or  from  nnchylosed  and  painful  joints.  I 
was  told  by  surgeons  that  most  of  the  cases  operated  upon  were 
failures,  and  such  indeed  was  my  first  impression. 

Further  investigations,  however,  soon  placed  matters  in  a  diffe- 
rent light,  I  found  that  in  almost  all  of  the  hitherto  recorded 
cases,  nothing  was  noted  of  the  state  of  the  paralysed  parts  after  a 
few  weeks  or  months  at  the  latest ;  and  I  therefore  determined  to 
teep  my  patients  in  sight,  not  for  months,  but  for  years. 

And  whilst  thus  engaged  in  watching  those  who  had  been  more 
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Tecestly  operated  upon,  I  also  sought  out  other  patients  who  liad 
met  with  nerve  injnries  in  past  years.  On  examining  many  of  the 
latter  I  focnd  tliat,  as  might  be  expected,  most  of  those  whose 
nerves  had  not  Ijeen  sutured  at  the  time  of  injury  were  but  little 
improved.  Others  had  gradually  recovered.  In  some  of  the 
latter  the  nen'e-ends  had  lieen  sutured,  in  some  this  had  not  been 
done.  But  what  moat  interested  me  was  to  find  that,  in  many 
patienU  who  had  completely  recovered,  there  had  been  a  long 
interval  of  many  months,  or  even  of  years,  between  the  time  of 
injury  and  the  return  of  sensation  or  motion,  and  I  saw  at  ouce 
that  no  case  should  be  written  down  as  a  failure  simply  because 
the  operation  of  suture  wa^  not  followed  by  immediate  success. 

It  was  with  this  impressiou  that  I  continued  to  watch  the 
various  cases  that  I  met  with,  and  I  believe  that  there  i,s  no  other 
class  of  surgical  injuries  which  so  well  repay  clinical  observation. 
So  little  has  been  written  of  them  that  they  are  constantly  supply- 
ing surprises.  Each  case  has  its  own  peculiarities,  each  runs  its 
own  course,  yet  there  are  certain  general  rules  which  apply  to  alt, 
and  enable  the  surgeon  to  spi-ak  with  toh'rable  confidence  a.s  to 
the  final  results  of  ca.'ws  of  m-nv  injury  which  have  been  treated 
by  primary  suture. 

If  there  ia  one  fact  more  than  another  which  stands  out  in  Ihe 
■clinical  histories  of  the  patients  who  have  been  under  my  own 
observation  it  is  that,  after  the  failure  of  union  by  first  intention, 
after  trophic  changi'S  of  many  kinds,  after  complete  atiiiphy  and 
degeneration  of  the  paralysed  m  iiacles,  recovery  may  yet  be  complete. 

Timr  is  the  great  requisite  in  these  cases.  The  surgeon  and  the 
patient  must  alike  have  patience,  and,  if  the  nerve-ends  have  been 
placed  and  maintained  in  accurate  apptjsition,  it  is  to  tiiif  that  the 
final  result  must  be  left. 

Putting  aside  for  tlie  present  the  cases  in  which  primary  union 
oocmrs,  I  would  refer  to  the  period  that  elapsed  in  my  own 
patients  between  t)ie  time  of  sutin-e  and  of  repair. 

Of  the  sii  cases  of  successful  suture  of  the  median  nerve,  five 
months  elapsed  in  the  fii-st  case  before  any  signs  of  uuiou  wi'ie 
Apparent.  In  Case  II.  ivstoration  of  function  occun-ed  within  a 
fewraonfhs;  inCaselll.Jt  occupied  moiv  than  a  year;  in  Case  IV., 
Abont  a  year;  in  Case  V.,  alxtut  six  months;  in  Case  VI.,  there 
was  no  improvement  foe  more  than  a  year,  and  final  restoration  of 
function  was  not  complete  for  one  year  more. 

Of  the  five  cases  of  siicceMsfu!  union  of  the  ulnar  ner\-e,  in  the 
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fii-st  at  tlie  end  of  a  year  the  liaiid  was  clawed,  the  iniisclfs 
atrophied,  the  skin  anesthetic.  It  was  not  until  threr.  years  later 
that  restoration  of  function  was  complete  and  jx'rfect.  In  the 
second  case,  as  I  have  narrated,  it  was  thought  that  the  ends  of 
the  sutured  neive  had  become  separated,  and  they  were  exposed, 
only  to  show  an  apparent  union.  The  patient  was  discharged  as  a 
case  of  "failui-e,"  yet  subsquently  union  took  place. 

In  the  thii-d  case  three  years  elapsed  before  the  cure  could  bo 
said  to  be  completed.  In  the  fourth  case,  it  was  some  fifteen 
months  before  the  hand  resumed  its  normal  condition  ;  and  in 
the  6fth  patient,  the  time  required  for  repair  was  more  than  two 
years. 

In  one  case  of  successful  suture  of  the  median  and  ulnar  nerves, 
the  muscles  were  wasted,  the  hand  was  paralysed,  cold  and  blue, 
and  the  skin  was  aniesthetic  sbc  months  after  the  operation.  In 
another  year  the  hand  was  practically  r<'stored  to  its  natural  con- 
dition. Tlie  other  case  of  suture  of  the  median  and  ulnar  nerves 
required  two  years  before  the  functions  wf're  r<'stored. 

The  facts  are  plain.  "When  a  nen"e  has  failed  to  unite  by  first 
intention,  its  lower  end  depeneratt^a,  and  again  regenerates  in  the 
way  I  have  already  describi'd.  That  such  regeneration  is  hastened 
by  contact  with  the  proximal  end  I  have  no  doubt,  but  in  the  cases 
in  which  the  muscles  have  atrophied  and  degenerated  it  is  evident 
that  some  time  must  elapse  before  they  can  be  re-made.  Motor 
functions,  as  a  rule,  take  longer  to  return  than  do  sensory  ones. 

Now,  if  it  be  conceded  that  years  may  elapse  before  return 
of  function,  it  is  evident  that  where  the  operation  of  suture  has 
only  been  performed  a  few  weeks  or  months,  hasty  conclusions  as 
to  the  final  result  should  not  be  drawn.  Keeping  this  in  mind, 
let  us  turn  to  the  other  cases  that  I  have  detailed  and  placed  under 
the  heads  of  "  partial  success  "  and  "  failure." 

Of  four  cases  of  "  partial  success  "  after  primaiy  suture  of  the 
ulnar  uen-e,  in  the  first  case  the  hand  was  strong  and  useful,  with 
almost  complete  return  of  sensation,  wheu  the  patient  was  last  Been, 
and  improvement  was  still  in  progrt^ss  three  years  and  a  half  after 
the  ac-cideut.  Another  patient  died  within  seven  months  of  the 
suture.  The  remaining  two  patients  were  seen  and  were  still  ini- 
]iroving  after  intervals  of  two  years  and  a  half  and  one  year  and 
a  half  respectively. 

Of  three  cases  of  "partial  success"  after  median  suture,  onri 
patient  was  seen  in  a  much  impi-oved  condition  fourteen  months 
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later,  and  both  the  others  were  also  improving  when  aei'ii  resp  -c- 
tively  twenty-eix  months  and  two  months  after  suture. 

Of  the  four  cases  of  "  failure,"  in  two  the  woimd  sloughed  cou- 
aiderably.  In  the  other  two,  after  lengthened  intervals  no  union 
occurred.  To  these  I  shaU  again  refer  in  discussing  the  "causes 
of  failure,''  and  would  now  turn  to  the  cases  of  primary  suture 
described  by  other  authors,  and  already  tabulated. 

Without  stopping  to  cousider-the  cases  recorded  as  "  successes," 
let  as  briefly  glauce  at  the  length  of  time  which  the  ethers— those 
of  "  doubtful  success,"  of  "partial  success,"and  of  "  failure" — were 
kept  under  notice. 

Of  the  cases  of  met/inn  sitiiiri;  sLx,  in  which  success  was  doubt- 
ful, were  under  notice  respectively  for  two  mouths,  twenty-five  days, 
two  months,  one  month,  a  few  days,  and  a  few  weeks.  In  five  cases  of 
"  partial  sucoess  "  the  times  were  eight  months,  n  few  weeks,  several 
months,  no  time  stated,  and  one  month.  In  tlie  twu  cases  of 
"  failure  "  no  time  is  mentioned  ;  the  patients  do  not  seem  to  have 
been  under  observation  more  than  a  few  weeks  at  the  outside. 

Looking  at  the  cases  of  suture  a/  t/ij-  nliiiir  nnr-;  we  find  that 
of  four  cases  of  "doubtful  success"  the  ]iatients  were  seen  for 
periods  of  six  weeks,  eighteen  days,  no  time  specified,  and  five 
weeks.  Of  three  cases  in  which  thei'e  was  "partial  success,"  for 
two  years,  "some  months,"  and  one  montli.  ()(  four  casfs  of 
"  failure,"  the  patients  were  observed  for  tJiree  wei-ks,  Hireu  weeks 
one  year  and  a  half,  and  three  weeks. 

Of  cases  of  suture  of  the  iiuilUni  tnul  ulnur  ifrrcn,  in  two,  in 
which  success  appears  doubtful,  the  patients  were  under  observation 
for  "  some  weeks  "  and  a  year  and  a  half  re8|»ectively.  Of  four  cases 
of  "partial  success,"  for  ten  weeks,  three  weeks,  fourteen  days,  and 
three  months.  In  three  cases  of  "failure  "  the  patients  were  seen 
after  six  weeks,  two  days,  and  eight  days  respectivetv. 
■  In  the  ease  of  the  sciatic  nerve,  the  only  imtient  was  under 
notice  for  thirtei-n  days,  and  there  was  then  some  improvement. 

The  only  patient  on  whom  a  primary  suture  of  t\w  jH-rinmil  «-as 
performed  died  sixty-five  days  later  with  gangrene  uf  tlie  tliiirii. 
The  nerve-ends  were  found  separated. 

In  a  case  of  primary  suture  of  the  pnnfiriur  lihvil  „■■,•<-,■  theiv- 
was  a  partial  n-storation  of  function  in  four  weeks. 

A  consideration  of  these  facts  leads  to  the  inevitable  conclusion 
that  the  reports  of  these  casps  cannot  be  considered  final.  In  the 
enormous  majority  of  cases  of  failure  or  of  partial  succfss  ihe  time 
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that  liad  elupsed  since  operation  was  fur  too  scanty  lo  allow  of 
reunion,  supiwsing  that  union  by  first  intention  had  failed.  I  am 
con\'inced  that  it  would  be  a  most  grave  error  of  judgment  to  con- 
clude that  becausi'  no  restoration  of  function  had  occurred,  even  as 
late  as  a  year  or  more,  that  such  was  not  ]K>S8ible.  My  own  cases 
MUjtply  abundant  prciof  of  the  correctness  of  this  assertion. 

Prognosis  of  Primary  Nerve  Suture. — In  considering 
the  prognosisofcasesof  primary  nerve  suture,  there  are  two  chief 
c|iiestions  to  answer :  First,  what  ia  the  probability  of  restoration 
of  function?  Secondly,  how  long  will  it  take  for  function  to  be 
restored  V 

With  ivgard  to  the  first  question  my  own  mind  is  clear.  The 
prohnbilUi/ is  that  function  will  })f  irnt&reii.  I  am  quit«  convinced 
tfiat  if  the  nerve-ends  have  beeu  carefully  coapted  and  kept  in 
position,  restoration  of  function  will  ensue  in  the  great  majority 
of  cases.  The  instances  I  have  given  are  my  authority  for  this 
statement,  for  I  have  shown  that  in  by  far  the  greater  number  of 
failures,  or  of  partial  successes,  the  time  which  had  elapsed  when 
the  cases  were  published  was  too  short  to  permit  of  accurate  con- 
clusions being  drawn.  But,  whilst  1  would  thus  give  a  good  prog- 
nosis, I  would  at  the  same  time  wani  the  patient  that  some  trifling 
inconveniences  may  remain  permanently.  Thus,  in  cases  other- 
wise successful,  I  have  noticed  complaints  of  slight  stiffiiess  of  the 
muscles  or  joints,  of  pains  or  aching  when  the  weather  changed,  or 
when  the  parts  were  cold  or  wet.  Other  patients  have  complained 
that,  though  they  had  good  tactile  sense,  nevertheless  the  parts  felt, 
in  a  way  that  they  could  not  explain,  different  from  what  they  did 
befijre  the  accident ;  in  fact,  delicacy  of  both  touch  and  motion  are 
lost  for  a  long  time  after  power  and  crude  sensation  have  returned. 

The  earliest  signs  of  returning  function  are  usually  met  with  in 
relation  to  the  sense  of  touch.  The  first  thing  the  patient  notices 
is  that  he  can  feel  when  touched  in  a  part  previously  anaesthetic. 
Just  at  first  he  does  not  localize  properly,  perhaps  refers  sensa- 
tions from  one  finger  to  the  other,  or  from  a  finger  t-o  the  palm  of 
the  hand.  And  indeed  this  is  only  what  might  be  expected  if  we 
consider  that  t!ie  several  divided  nerve-fibres  can  never  be  united 
as  before  the  injury,  that  the  proximal  end  of  a  fibre  which  was 
distributed  to  the  middle  finger  may  become  united  to  the  peri- 
pheral end  of  one  distributed  to  the  thumb,  and  so  forth.  The 
patient  has,  in  fact,  again  to  t-ifiimte  his  sense  of  touch  in  the  way 
that  all  infants  have  to  do.  What  has  generally  surprised  me  is 
the  rapidity  witli  which  this  education  is  completed,  rather  than 
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the  difficulties  which  at  first  prt-seiit  tht-mselves.  The  i-c-tiini  of 
the  sense  of  touch,  followed  by  that  of  pain  and  of  temperatun-, 
aEfords  further  ground  for  proiniaing  n-tuni  of  muscular  power. 
Will  the  atrophied  and  shrunken  muscles  regenerate  ?  (I  am  bu]>- 
poaing  some  time  has  elapsed  without  improvement.)  They  will  ; 
their  power  will  return,  their  bulk  will  increase.  Tropliic  lesions 
alao  will  disappear,  and  the  tissues  will  practically  return  to  their 
DtMmal  state.  Do  any  general  conditions  influence  the  prognosis? 
I  think  they  do.  I  am  of  opinion  that  the  prognosis  is  better  in  the 
young  than  in  the  old,  best  of  all  in  children  and  young  adults,  I 
think  I  have  observed  that  regeneration  is  more  rapid  in  warm 
aunimer  weather  than  in  the  winter  time,  when  paralysed  parts 
are  liable  to  become  cold  and  livid,  with  impeded  circulation  and 
lowered  vitality. 

The  consideration  of  these  jwints  leads  directly  to  the  second 
question  in  the  prognosis— How  long  will  it  take  for  function  to 
be  restored  ? 

This  is  not  a  question  that  can  be  answered  directly.  'I'lie  first 
point  for  consideration  is,  What  is  the  probability  of  union  by 
firat  intention  ?  For  an  answer  to  this  I  would  turn  to  the  cases 
already  tabulated.  In,  only  two  instances  out  of  the  seventeen 
under  my  own  obsei-vation  has  union  by  first  intention  resulted. 
In  each  the  divided  nerve  was  the  median.  In  three  cases  of  suture 
of  the  ulnar  nerve  recorded  by  other  authors — namely,  Boeghold. 
Bramwell,  and  f'lark— sup|}Osing  the  accounts  to  be  accurate — there 
was  union  by  first  intention.  In  one  case  by  Kraussold  of  suture 
of  the  radial,  median,  and  ulnar  nerves  there  was  a  similar 
result,  'llius,  out  of  a  total  of  sev-enty-one,  there  are  but 
six  cases  of  union  by  first  intentiim,  and  of  some  of  these 
I  am  bound  to  confess  1  have  some  doubt,  for  there  are  absolutely 
no  details  supplied  of  those  by  Bramwell  and  C'lark,  and  but 
few  by  Kraussold. 

I  should,  therefore,  cunchide  that  union  by  first  intention  is  nut 
to  be  expeclai  in  any  given  case. 

And,  aupjmaing  that  such  union  does  not  occur,  what  time  must 
elapse  before  recovery  ^  This  is  a  question  quite  impossible  to 
uiHwer.  It  may  be  weeks,  months,  or  years;  no  one  can  tell. 
llecovery  may  be  preceded  by  trophic  changes,  joint  disease  and 
paralysis,  or  none  of  these  may  be  present.  But  with  regard  to 
time  I  would  not  say  more  than  that  considerable  improvement 
will  probably  occur  within  a  year,  and  of  this  I  would  fp-el  more 
certain  in  a  young  thau    in  an  old  person.     I  would  j.iv  up  no 
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case  as  hopeless  until  the  lapse  of  at  least  two  or  three  yeara,  and 
not  tJien  if  any  improvement  was  in  progress.  The  age  of  the 
patient  is  a  consideration  of  much  importance.  There  can  be  no 
doubt  that  in  young  people  nenes  regenerate  both  more  surely 
and  more  rapidly  than  in  the  old. 

Does  the  prognosis  differ  in  the  case  of  different  nerves?  Thia 
is  a  question  I  have  often  asked  myself.  I  think  it  does.  All  the 
cases  of  suture  of  the  iiiiiscnlo-tipiTHl  have  been  successful,  and, 
although  it  is  looking  ahead  a  little,  I  would  remark  that  a  similar 
success  has  attended  almost  all  the  o]jeratiou8  of  sectintleiri/  -fiUiirc 
in  the  case  of  this  nerve,  I  should  therefore  be  the  more  inclined 
to  give  a  favourable  prognosis. 

In  the  case  of  the  mcrlitin  nnri;  I  6nd  that  eight  cases  out  of 
twelve  seen  by  myself  have  been  successful,  while  of  twenty 
recorded  bv  other  authors  only  two  are  recorded  as  failures,  and 
these  may  be  explained  by  the  short  length  of  time  they  were  kept 
under  observation. 

With  regard  to  the  ulnar  nen^e,  my  impression  is  that  motion 
never  returns  before  sensation,  and  that  of  all  paralysed  muscles 
tlie  interossei  are  t/n;  onfn  which  are  most  slow  to  recover,  I  have 
not  seen  a  sufficient  number  of  injuries  of  other  nen^es  to  fonn 
any  opinion  as  to  their  illative  capabilities  of  repair.  Indeed, 
wliat  I  have  just  said  in  respect  to  the  nerves  of  the  upper  ex- 
tremity rather  embodies  my  own  somewhat  vague  impressions  than 
suggests  any  definite  conclusions. 

Causes  of  Failure  of  Primary  Suture.— I  liave 
already  expressed  my  opinion  that  "'  if  the  nenc-cnds  have  been 
carefully  coapted  and  kept  in  ]iosition,  restoration  of  function 
will  ensue  in  the  great  majority  of  cases,"  but  I  have  no  doubt 
that  in  some  instances  no  such  restoration  occui-a.  The  causes  of 
failure  are  more  than  one,  but  tliose  on  which  I  would  lay  most 
stress  are  "sloughing  of  the  ner\-e-fnds"  and  profuse  suppuration 
in  the  wound.  The  deleterious  effects  of  sloughing  are  so  obvioua 
tliat  I  need  not  enlarge  iipon  them.  It  is  evident  that  if  portions 
of  the  nei'ves  are  destroyed  union  is  not  to  be  exjiected.  Thus, 
sloughing  was  the  probable  cause  of  failure  in  a  case  of  ulnar 
suture  at  St.  Bartholomew's,  and  also  in  the  case  of  suture  of  the 
peroneal  ner%'e  already  alluded  to.  In  cases  where  suppura- 
tion is  profuse,  portions  of  nen-e  may  be  destroyed  by  ideeration, 
and  even  if  they  escape  this  fate  they  are  liable  to  be  strangled 
and  compressed  by  dense  tear  tissue,  as  in  the  case  recorded  by 
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Biisch-Mftdelinig.  But  not  only  may  the  nerve-eada  be  destroyed 
by  the  suppuration,  the  sutures  which  hold  them  in  appoaition  may 
likewise  be  liquefied,  antlthus  the  ends  may  become  separated.  I 
am  inclined  to  tliiiik  that  this  accident  moat  probably  occurred  in 
the  two  cases  of  failure  of  sutuit;  of  the  ulnar  observed  by  myself, 
bat  it  is  quite  jx^sible  that  pre.'^sure  by  scar  tissue  may  have 
caused  the  continuance  of  the  paralysis. 

The  Treatment  of  Cases  of  Failure  of  Primary 
Snture  is  sufficently  clear.  In  any  case  where  a  sufficient  length 
of  time  has  been  allowed  to  elaps<;  without  restoration  of  function, 
the  nerve  should  be  e-vpoaed  at  the  aeat  of  injury.  If  its  continuity 
is  not  intermpted,  it  should  be  freed  from  scar  tissue,  and  then 
thoroughly  stretched  to  free  the  individual  fibrils  yet  more.  If 
the  ends  have  become  separated  from  any  cause,  the  operation  of 
"secondary  suture"  should  be  performed  as  described  in  tho 
following  pages. 

Treatment  of  Complicated  Woiind  of  Nerves. — In 
connection  with  this  subject  I  shall  allude  but  briefly  to  two  com- 
plications. First,  cases  in  which  the  nerve-ends  are  much  lace- 
rated and  contused;  second,  cases  in  which  the  ends  cannot  be 
brought  into  contact. 

With  regard  to  the  fii-stjthe  proi>er  treatment,  in  my  opinion,  would 
be  the  resection  of  such  an  amount  of  nerve  as  seemed  too  much 
damaged  to  recover,  followed  by  stretching  of  the  proximal  and 
jjeripheral  ends  and  fixation  by  suture.  Tliatthe  most  satisfactory 
results  may  follow  snch  treatment,  a  case  I  have  already  men- 
tioned of  a  wound  of  the  median  nerve  supplies  ample  ])roof.  Hero 
there  was  a  great  deal  of  laceration  of  the  soft  parts,  and  I  found 
it  necessarj'  to  remove  about  one  inch  of  nerve  which  lind  been 
almost  completely  separated  from  both  the  upper  and  lower  ends. 
I  did  not  meet  with  any  material  difficulty  in  bringing  the  cut 
surfaces  into  apposition,  and  after  fixing  the  hand  in  a  Hexed  position 
OD  a  splint,  the  casi.-  resulted  in  union  by  first  intention. 

The  second  complication  I  have  mentioned  is  much  more  serious, 
foe  where  the  ends  of  the  severed  nerve  cannot  bo  brought  into 
apposition  on  account  of  too  extensive  a  loss  of  nerve  substance, 
the  prognosis  cannot  be  very  favourable. 

L6ti6vant'  haa  recommended  (hat  one  of  two  operations  should 
be  performed.  First,  that  the  peripheral  end  should  be  grafted 
on  to  a  freshened  surface  of  some  neighbouring  trunk ;  or,  secondly 
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that  the  proximal  end  should  be  split  longitudinally  to  a  Bufficieiit 
extent,  a  cross  section  be  then  made  of  one-half  of  the  nerve  at  the 
hiffhest  jxjint  to  wliich  the  splitting  is  carried,  and  then  that  the 
split  portion  should  be  turned  down  and  placed  aa  a  sort  o£  graft 
between  the  parted  ends. 

I  am  not  awaiv  that  either  of  these  operations  has  ever  been 
put  into  actual  practice,  but  should  view  each  with  but  little  favour. 
The  second  supffestion  especially  seems  to  be  of  more  than 
doubtful  value,  for  the  split  portion  would  really  be  completely 
Heparati'd  from  each  end,  and  in  my  opinion  would  probably 
slough. 

In  a  case  wliere  an  inch  or  two  of  nerve  had  been  destroyed,  and 
I  was  unable  to  bring  the  ends  into  apixisition,  I  should  pass 
sutures  through  them,  and  bring  them  as  close  as  possible  by  the 
aid  of  stretcliing  and  of  position.  In  this  way  further  retraction 
would  be  prevented,  and  the  two  cut  snrfaces  would,  at  any  rate, 
be  fi.xed  in  the  same  plane.  1  have  already  detailed  c«ses  in  which 
union  has  occurred  after  excision  of  several  inches  of  nerve  in- 
dei>endenlly  of  suture,  and  although  I  should  not  give  a  favourable 
prognosis.  I  Ix'lieve  that  such  treatment  would  afford  the  best 
prospect  of  recovery.  In  case  of  failure.  Iiowever.  or  in  cases 
where  it  is  evidently  impossible  to  get  a  satisfactonr  K«ult  on 
account  of  the  amount  of  nerve  destroyed,  no  time  should  be  Icet 
in  pi-rfnrming  the  ©ixration  of  nene  grafting,  which  is  allnded  to 
more  fully  at  i>age  209- 

S**nie  esiieriments  by  \'anlair  *  are  of  interest  in  coniMVtWB  vith 
the  sutijt^I  of  se]>anili>>n  of  lUe  cut  ends  of  a  uer\e.  "Hiii  mmIiui 
details  how  he  ti-seoted  three  centimetn's  of  the  sciatic  nervr  «S  s 
yonng  dog.  brought  the  ends  as  near  to  one  another  ks  posaUe 
with  sutures,  and  enclosed  them  in  one  nf  Xi-ubers  dec^kified 
bone  drainace-tiibes.  Tlie  wound  healed  readily,  and  foor  months 
later  an  examination  of  the  seal  of  injurj-  showi-d  a  rennkm  of  the 
dixided  nerve-  It  is  evident  ihaT  the  ouly  value  ihls  Tivatment 
possessi'S  is  derived  frem  the  fact  that  the  cur  ends  of  the  nerve 
are  prex^ented  fn^ra  becoming  adhereni  to  the  surrounding  tissnes. 
(W  oimpressi"d  by  the  cicatrix;  but  there  is  also  an  e\-ident  dis- 
advantatre.  namely,  that  such  complete  separation  of  the  n*rpe- 
Imnk  from  its  surTf>nndinirs  is  very  likely  lo  terminate  in 
sloiigliing. 

•  .(r-*.r,  A  PAf„  iS&i.  vol.  JL  iv  ^O; 
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Itrfrrrmer*  to  pa'Jt^kai  Catft  of  Primirg  SHiair  nlluiitil  l,i 
in  ihr  Ji/rt'jinHij  thnj^rr  : 

CttrntriKS:  AiK  it  Jfro.  dt  la  .So.:  lU  Cli!r.  <J«  PnrU,  iSSj,  >-o1.  U.  [>.  8ji. 

Meixn:  /*-*.  Ztil./ur  Ckir.,  1SS4,  vol.  «.  p.  Jli. 

KiLATOS  :  L^if  rant,  7i^tr<  dt*  ■•xetioHt  Strpttuct,  pp.  16.  Ij. 

Pmb:  Sriir^  Jbrf^oiJ  J'ovnwr',  18S1. 

SCUFAOOirSD  :  /V-/.  ZtH./Sr  tlur.,  Band  xit.  p.  519, 

TOCr:  Atriurjar  Al*.  CA.V.  tom  IxiH-jtitbtfi,  llnud  siiii.  p,  iSSj. 

l^<:ei^ :  L^icmit,  Op.  rll..  p.  14. 

SCRJUt:  -InAir.  O*-.  *  JleJ.,  1884,  t.  xii-.  p.  338. 

KlCHKT :  Goi.  da  Ht^. 

TntXBTiL  :  Lrtif  mil.  Op.  rll.,  p.  aj. 

ScBKDK :  Lamaealtrel^i  ArrAir,  Baai\  xxn'i.  iSSj. 

SOTTA  :  Lovloa  Mrdical  Hrrord,  1876,  pL  541. 

ToCT  :  qaOt«d  by  Kuper,  Zar.  Co..  far  Srurome. 

Patell  :  Briiitk  .Uedical  Jouna',  1S76,  vol.  ii.  p,  t6S. 

KlCKKUrT  :  L' t'niim  iletl.,  1S79.  vol.  xxvU.  p.  345. 

BoBGHOLD  :  qnoted  bj  Sannaj,  Op.  e!t. 

Bkahwbli.  :  LnKtxt,  1SS4,  vol.  ii.  p.  S99. 

Cl^KK  :   Glaigoa  Mtdieal  J.if.ranl,  Oct.  18S3.  p.  Z41. 

JnaOP:  BrUith  MfdiailJoarnal,  1S71,  vol.  ii.  p.  64a. 

DurmTltgy  :  qaoted  by  I^tievmnl,  Op.  rii. 

KsArasOLD:  Lattf/eiihrrt't  Archir.  Ilnnil  xxvii,  1SS2. 

TxsvRUIL :  quoted  by  Siirnin.v,  Op.  di, 

Hbutbb;  I.aiu)folitrk'i  Artb!<:  Ux.  dl. 

WiLHa:  Ibtil. 

VnSKUU.:  Ibid. 

UntfTAST:  Op.  cil.,  pp.  :□,  115. 

BuaCH-UADU.l'KO  :  quoted  by  Siirmaj-,  Op.  cit. 

BuaCH  :  LangeiAfdi't  A  rehii;  loe.  clt. 

TII.I.UIAS8 :  Tbld. 

KaXIO:  Ibid. 

K4LLIXKB :  Ibfl. 

t.ABM:  Ibid. 

UI8:  Ibid.,  Ban>l  xxvi.  p.  768. 
insCK  :  quoted  bj  Snrmay,  f^i.  ciV. 
IkUCBBOLD:  Cfiiira'.  far  Ch!r.,  18S0,  Ko.  47. 
BAHDEsa :  Utifvant,  />p.  cil.,  p.  1  jg. 
Park  :  Bte.  dt»  Sci.  3fed.,  October  1885. 
nVBMOWSKY:  quoted  by  Sarmay,  Dp,  rit. 
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CHAPTER  X. 

SECONDABY  SXTTUKB. 


Secondary  Suture  of  Nerves. — The  operalion  of  seccmdan- 
Buttire  is  pt- rt"ornii-d  at  some  time  after  the  infliction  of  the  origiual 
injurj-,  generally  in  cases  in  which  no  attempt  has  been  made  to 
secure  primarj-  union  of  the  divided  nerve.  It  may  be  performed 
either  before  the  wound  has  healed,  or  else  after  it  has  cicatrized. 

The  indications  for  such  an  operation  are  aJTorded  by  the 
presence  of  ayniptonia  pointing  to  the  conclusion  that  a  nerve  has 
been  divided  and  lias  not  united.  These  symptoms  I  have  already 
alluded  to  and  described  in  detail,  and  will  only  point  out  that,  as 
I  have  already  insisted,  it  is  not  sufficient  to  examine  the  sensation 
alone  of  parts  supplied  by  the  nerve  in  question.  The  conditions 
and  electrical  nactions  of  the  muscles  are  of  as  great,  if  not  of 
greater,  importance. 

With  respect  to  the  advisability  of  performing  the  operation. 
I  would  say  in  its  favour  all  that  I  lia\e  already  said  in  connection 
with  "primary  suture."  lu  all  cases  iu  which  a  surgeon  believes 
that  a  divided  nerve  has  not  united,  it  is  his  duty  to  attempt  the 
suture  of  the  Separated  ends. 

In  performing  the  operation  it  is  of  ;jrime  importance  that  the 
parts  should  be  as  bloodless  as  possible,  and  to  obtain  this  end 
the  use  of  Esniarch's  bandage  is  most  advisable. 

Thi'  limb  having  been  rendered  bloodless,  an  incision  should  be 
made  through  the  scar  in  the  line  of  the  wounded  nerve,  the  ends 
of  wliich  must  be  carefully  sought.  A'eiy  frequently  these  "ends 
have  become  separated  by  a  considerable  intei-val,  and  it  is 
frequently  necessarj-  to  prolong  the  wound  to  a  much  givater 
extent  than  originally  appears  advisable.  The  upper  end  is 
usually  the  more  easily  found,  for  it  is  not  atrophied,  and  its 
bulbous  extremity  is  frequently  very  prominent.  The  latter  is 
generally  closely  adherent  to  the  surrounding  scar  tissue,  and 
from  this  it  should  be  carefully  Lut  completely  separated. 
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The  search  for  the  Jowi'v  end  is  aometimea  very  tedious  and 
difficult.  It  is  often  much  atrophied,  and  is  liable  to  be  displaced 
from  its  normal  situation  by  contraction  of  the  neighbonring  scar 
tissue.  Wlien  any  difficulty  is  experienced,  it  is  best  to  search  for 
the  nerve  below  the  st?at  of  section,  and  having  found  it  at  a 
place  where  it  ia  not  hidden  or  dragged  aside,  to  trace  it  thence  to 
the  scar.  From  the  latter  it  must  now  be  separated  in  a  aimilar 
manner  to  the  upper  end. 

The  extremities  of  the  cut  ner\'e  having  been  thus  exposed,  the 
next  question  to  arise  is  as  to  the  amount  which  s/uiiild  h-  rffrli'il. 

On  this  point  my  own  opinions  are  very  clear.  The  section  of 
the  upper  end  should  be  carried  through  the  upper  part  of  the 
bulb  quite  close  to  the  normal  trunk.  At  this  point  there  are 
numerona  young  nerre-fibres,  and  the  tougher  tissue  of  the  bulb 
affords  an  excellent  hold  for  the  sutures. 

In  dealing  with  the  lower  end,  it  should  be  remembered  that 
its  whole  length  is  in  the  same  condition  of  degeneration  or  of 
regeneration  throughout.  Manifestly  there  can  then  be  no  good 
done  by  cutting  off  successive  sections  in  the  hope  that  the  cut 
surface  may  look  niori'  healthy  than  that  which  is  seen  on  the 
first  resection.  All  that  should  he  done  ia  to  cut  away  the  extreme 
end,  which,  being  matted  with  fibrous  lis.sue  and  compressed  by 
the  surrounding  scar,  ia  vi-iy  likely  to  contain  no  nerve  elements 
of  any  kind.  It  is  seldom  necessaiy  to  remove  as  much  as  a 
quarter  of  an  inch,  and.  however  unhealthy  the  section  may  look, 
no  good  is  ever  to  be  gained  by  a  further  sacrifice.  The  nerve- 
enda  should  be  as  little  pinched  or  bruised  aa  possible,  and  after 
flection  should  not  be  held  by  forceps.  If  it  is  necessary  to  use 
the  latter  they  should  be  lixed  in  the  sheath. 

In  caaea  in  which  there  has  been  nmch  sepanitinii  of  thi-  cut 
ends,  an  additional  inch  or  more  niav  be  gained  bv  a  tliofough 
stretching  of  each  extremity.  When  this  ia  to  be  done,  it  ia  often 
advisable  to  remove  the  Esmarch's  bandage,  for  if  it  be  applied 
immediately  above  the  seat  of  operation,  it  will  tend  to  gi'eatly 
limit  the  amount  of  length  to  be  gained  by  stretching. 

Ab  to  the  material  for  suture  and  t.he  best  method  of  passing 
sntures,  I  have  nothing  to  add  to  that  which  I  have  written  in 
■treating  of  the  subject  of  primarj-  sutun-. 

I  shall  again  refer  to  the  alternative  treatment  in  cases  in  which 
the  ends  are  so  widely  separated  that  it  is  impossible  to  bring 
them    into  apposition,  and   before  entering  any  further  into  the 
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Operation  or  the  merits  of  secoiidarj-  Buturt>,  I  shall  detail  tliost- 
cases  which  have  been  under  niy  own  obsen-ation.  directing 
attention  to  any  points  of  special  interest  that  they  may  posseas, 
and  only  drawing  such  conclusions  as  appear  to  me  to  be 
warranted  by  a  carefnl  consideration  of  their  clinical  details 
taken  in  conjunction  with  those  of  other  authors.  I  have  in  each 
Cftse  appended  the  name  of  the  surgeon  under  whose  care  the 
patient  was  placed. 

Case  I.—Smilh.—Su/urc  of  Mcdiini  Xenr  fo-u-  <n<d  ,>  haif  wou(h.< 
after  division: — Su4xes». 

Artliur  B.,  aged  twenty-three,  was  admitted  into  St.  Bar- 
tholomew's Hospital  on  Feb,  8.  1882.  He  had  sustaiued  a 
severe  cut  across  the  wrist  on  Sept.  25th,  and  since  then  had 
lost  the  sense  of  touch  in  the  thumb,  and  in  the  index  and 
middle  fingers.  The  backs  of  the  second  and  third  phalanges  of 
the  index  and  middle  fingers  aud  the  extreme  tip  of  the  thumb 
were  also  anassthetic.  The  opponens  pollicia  was  paralysed.  Ther<.i 
were  ulcers  at  the  tips  of  the  index  aud  middle  fingers. 

On  Feb.  8th,  the  mediaji  nerve  was  exposed  by  an  incision  at  the 
side  of  the  former  injury  and  the  upper  end  was  found  to  be  bulbous. 
The  greater  part  of  the  bulb  was  removed,  and  a  fresh  section  was 
cut  oft'  the  lower  end.  The  ends  were  then  united  by  catgut 
BuliH'es.  On  the  lOth  there  waa  some  return  of  sensation  ovei" 
the  first  phalanx  of  the  thumb.  On  the  25th  there  was  good  sen- 
sation except  at  the  tip  of  the  index  finger,  and  the  wound  was 
suppurating.  In  June  he  wrate  to  say :  "  I  am  very  glad 
to  tell  you  that  my  arm  is  all  right,  and  that  no  more  sore  places 
have  broken  out  since  the  operation.  I  can  feel  as  well  in  one 
hand  as  the  othiT,  and  one  hatid  is  as  strong  as  the  other,  for  I 
can  go  to  work  with  it  as  if  there  hnd  been  nothing  the  matter.  I 
find  it  a  little  wilder  in  the  mornings,  but  that  makes  no  difference 
when  I  am  at  work." 

Case  II. — Marsli. — Si-cowlnrif  Siilitrc  0/ Mniiiin  Nertv  nine  monthg 
after  injury. — Rdiiru  of  inotivn  hrfore  urnstition — Pcrtial  suceess. 

Thomas  M.,  aged  twenty-four,  was  admitted  into  St.  Bartholo- 
mew's Hospital  on  May  1 1,  1883.  Nine  months  previously  he  had 
pnt  Iiis  hand  through  a  pane  of  glass  and  cut  his  wrist.  There 
was  a  great  deal  of  bleeding  nt  the  time,  aud  he  immi-diately  lost 
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BenaatioQ  in  some  of  the  fingers.  He  said  he  had  Hot  had  much 
pain  in  tlie  hand  except  in  old  weather.  He  liad  burnt  the  finger- 
tips and  they  had  become  blistered.  He  was  imable  to  follow  hia 
occupation  as  a  carpenter  on  account  of  the  numbness  of  the 
fingers  and  thumb  of  the  left  hand.  Five  months  after  the  accident; 
the  nail  of  the  lilll»  finger  gradually  became  ulcerated  at  the  base, 
and  after  n  few  Wb«ks  fell  off  without  at  any  time  causing  much 
pain.  A  new  nail  to(^  its  place.  Present  condition  :  Sensation  of 
all  kinds  lost  entirely  over  the  last  two  phalanges  of  the  index  and 
middle  fingers,  Ixith  back  and  front,  also  on  the  pnlmar  surface  of 
the  last  phalanx  of  the  thumb.  Sensation  is  impaired  over  the 
radial  half  of  the  palm  and  ball  of  the  thumb,  and  over  the 
palmar  surface  of  the  first  phalanx  of  the  index  and  middle,  Tht! 
back  of  the  thumb  is  quite  natural.  Sensation  is  impaired  over 
half  the  ring  finger.  All  the  nails  are  quife  natural.  The  fingers 
are  cold.  The  ninscles  of  the  ball  of  the  thumb  are  completely 
vast«d.     Tliere  is  no  jiower  of  abduction  or  of  opjiOBition, 

May  1 5th. — Operation  :  Tin;  median  nervu  was  found  to  bf  quite 
divided.  The  upp<'r  end  was  bulljou.s  and  ivtracted  one  inch  from 
the  lower  end.  The  ends  were  refreshed  and  sutured  with  knn- 
ganx>  tendon. 

24tli. — The  wound  has  healed  by  first  intention,  but  there  is  110 
return  of  sensation  or  of  motinn. 

June  29th. — No  material  impri'vuirnt  except  ihnt  seiisaliun  is 
rather  more  acute  over  the  ball  of  tln'  lliiimb. 

July  31st. — No  further  improvement. 

Nov.  26th.— The  hand  is  much  improved.  The  muf^cles  wiiieli 
were  paralysed  are  greatly  incveaaed  in  bulk,  ami  he  has  gooil 
power  over  them.  Hi'  can  oppose  the  thumb  tlioruughly,  but 
there  is  no  reaction  of  the  opponens  or  abduclur  pullicis  to  either 
galvanism  or  faradism.  Sensation — Middle  fiugi-r :  (.'an  feel,  and 
with  difficulty  can  localize,  the  touch  iif  a  ])i'ncil  on  the  pnlmar 
Barface,  but  not  on  the  dorsal.  The  tip  of  the  finger  is  more  sen- 
sitive than  elsewhere.  Index:  Same  as  middle.  Palm:  Localizes 
well,  but  sensation  ia  yet  impaired.  The  thumb  is  much  the  same 
ae  the  other  digits. 

March  28,  1S84. — Sensation:  Not  materially  improved.  He 
eayB  that  when  the  weather  is  warm  sensation  is  much  better. 
The  hand,  however,  does  not  feel  colder  in  one  part  than  another. 
No  trophic  changes.  Muscles:  Finn  and  well-developed,  quite 
as  good  as  in  the  olher  hand.      His  grip  la  firm,  and  he  lins  good 
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power  over  the  opponens  and  abductor  pollicia.  The  opponena 
contracts  to  a  strong  faradic  current,  but  its  electrical  excitability 
is  yet  much  impaired.  It  is  immaterial  whether  the  current  ia 
sent  through  the  nerve  from  above  the  point  of  injury,  or  applied 
directly  to  the  muscles. 

Oct.  6th, — Sensation  has  improved.  He  now  localizes  every- 
where, but  the  hand  still  feels  numb,  and  he  cannot  pick  up 
anything  with  accuracy.  On  this  account  he  ia  unable  to  follow 
his  occupation  as  a  carpenter,  although  to  a  superficial  examination 
there  seems  to  be  no  loss  of  sensation. 

Sept.  23,  1885. — Further  improved.  The  hand  is  now  quite  as 
strong  as  the  other,  and  thei-e  seems  to  be  complete  restoration  of 
muscular  jxiwer.  The  electrical  reactions  to  faradism  and  to 
galvanism  are  normal.  Sensation  has  further  improved,  but  he  is 
not  yet  able  to  work  well  as  a  caqienter  on  account  of  the 
numbness  which  he  feels  in  the  index  finger  and  the  thumb. 

In  this  patient  the  muscles  improved  with  comparative  rapidity, 
whilst  return  of  t-ensatiun  was  slow,  and  only  iiai-tial.  I  think 
that  if  this  man  had  been  a  labourer  he  would  have  considered  the 
operation  a  complete  success,  and  indeed  it  was  so  as  far  as  motor 
power  was  concerned.  It  was  in  his  occupation  as  a  carpenter 
that  he  found  the  greatest  amount  of  inconvenience  in  consecjuence 
of  his  inability  to  pick  up  quickly  such  small  objects  as  nails, 
screws,  &C.  Por,  although  he  could  localize  the  touch  of  a  pencil- 
l)oiut  without  difficulty,  sensation  was  not  perfect.  A  very  careful 
examination  alone  revealed  any  imperfection. 

Case  III. —  WedsJtnm. — Si-covdary  iSiituir  of  Median  A'rri^e  nine 
■months  afttr  injury. — Kitensiix  Irophie  knions. — "  Ctntsalgia." 
— JReyencration  of  nirce  fibres  in  the  distal  end. — Jviprovcmtnt 
afttr  0}Kration. 

Elizabeth  G.,  aged  fifty-three,  was  admitted  into  St.  Bartho- 
lomew's Hospital  on  Jan.  17,  1885,  In  October  1884  she 
fell  and  cut  her  wrist  with  a  broken  glass  bottle  which  she  was 
carrying  in  her  hand.  The  wound  was  sewn  up  mtd  the  hand 
placed  upon  a  splint.  The  wound  healed  in  a  month,  hnt  ever 
since  the  accident  there  had  been  numbness  of  the  index  and 
middle  fingers  and  of  the  thumb,  with  great  feebleness  of  the 
hand.      Present  condition:  A  transverse  scar  across  the  forearm  an 
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inch  and  a  half  above  the  wrist-joint.  The  flcxtr  tendons  ara 
adherent  to  Bnd  drag  upon  the  scar.  The  whole  hand  13  wasted, 
especially  the  ball  of  the  thnmb.  The  akin  of  nil  the  fingers  is 
livid  and  glossy,  and  superficially  ccdematoiis,  tlie  mark  of  a  pencil 
pressed  upon  the  akin  remaining  for  a  long  time.  There  is  an 
api»rent  absence  of  all  papill«?.  All  the  nails,  including  those  of 
the  ring  and  little  fingers,  are  curved,  fibrous,  ridged,  and  striated. 
The  thumb,  index,  and  little  fingers  feel  colder  than  the  others. 
Sensation — Index:  Back  of  the  second  and  third  phalanges 
aneeBthetic.  Palmar  surface  anicsthetic  over  the  last  phalanx. 
Impaired  sensation  over  the  first  and  second.  Middle  finger: 
She  cannot  localize,  but  can  feel  a  touch  on  all  the  palmar  surface, 
and  on  the  back  of  the  second  and  third  phalanges.  On  the  dorsal 
surface  of  the  first  phalanx  sensation  is  nonnal.  Thumb  :  Dorsal 
snrface  natural  except  for  slight  numbness  around  the  nail. 
Palmar  surface:  Anaesthesia  of  skin  over  distal  phalanx.  Im- 
paired Sensation  over  the  first  phalanx.  Palm  of  hand  :  On  the 
radial  half  a  touch  gives  rise  to  a  sensation  of  pins  and  nei'dles.  The 
back  of  the  hand  is  natural.  The  patient  complains  of  a  constant 
sense  of  numbness,  and  more  particularly  of  burning  pain  (the 
"Canaalgia  "  of  Mitchell)  over  the  radial  half  of  thetliiiuib,  and  the 
index  and  middle  fingers.  Muscles:  I'arnlysi.s  of  the  nlidiictor  and 
opponens  pollicis,  with  much  wasting.  The  whole  hand  is  weak. 
Electrical  examination  :  No  reaction  of  the  muscles  of  the  thumb 
supplied  by  the  median  nerve  to  either  faradism  or  galvanism, 
and  the  other  mu.scles  of  the  hand  and  those  of  the  forearm  net 
less  powerfully  than  those  of  the  opposite  side. 

Jnne  33rd. — Operation;  The  median  nerve  was  found  quite 
divided  beneath  tfie  scar,  the  ends  l>eing  half  an  inch  ajtart.  The 
upper  end  was  bulbous,  the  lower  wasted.  The  nerve-ends  were 
freshened  and  brought  into  contact,  being  sutured  with  four  kan- 
garoo tendon  ligatures  passing  through  the  nerve.  The  arteria 
comes  nervi  median!  was  large,  bhd  freely,  and  was  ligatured. 
Microscopical  examination  of  the  lower  end  of  the  nene  showed 
regeneration  of  the  ner\-e-tubules,  there  being  numerous  bundles 
of  nene-fibres  which,  though  of  small  size,  were  yet  provided  with 
a  myeline  sheath.  Other  bundles  were  composed  simply  of 
elongated  nuclei  and  fibres.  The  arrangement  of  the  bundles  was 
not  so  regular  as  is  ordinarily  found  in  the  normal  nene.  On 
sfciion,  the  bulb  showed  numerons  small  nerve-tubules  surrounded 
by  much  fibrous  tissue. 
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24th, — Distinct  letuni  of  sensation  on  the  palmar  surface  of 
the  ring  and  middle  fingers.  She  can  almost  always  localize  the 
touch  of  a  pencil.     No  other  change. 

25th, — There  is  sensation  on  the  dorsal  as)>ect  of  the  index 
and  middle  fingers,  but  localization  is  still  impairecf.  A  tonch  on 
the  palm  does  not  now  cause  a  pricking  sensatuMi  as  foiTuerly. 
Hensation  on  the  palmar  surface  of  the  middle  and  index  fingers 
is  not  so  good  as  yesterday. 

26th. — Wound  dressed,  it  loots  well.  Sensation  at  the  tip  of 
the  index  is  less  than  yesterday,  but  there  is  some  return  on  the 
palmar  surface  of  the  thumb. 

27th. — Sensation  is  quite  lost  in  the  index  finger  ;  the  wound 
is  suppurating. 

30th.— Some  return  of  sensation  over  the  first  and  second 
phalanges  of  the  index.  Sensation  in  the  thumb  is  almost  natural, 
tiiat  of  the  middle  good,  except  over  the  back  of  the  last  phalanx. 

July  loth. — Dischnrgeil.  No  further  change  since  the  last  note. 
The  wound  healed  with  but  little  suppuration. 

Sept.  22nd. — No  further  improvement.  Ordered  to  be  galvan- 
ized and  to  use  the  hand,  which  ia  still  much  wasted  and  in 
the  same  trophic  condition  as  before  the  o])eration.  The  burning 
pain  continues, 

Jan.  26,  i8{i6.^Much  improved.  Hand  more  plump  ;  skin 
less  shiny;  fingers  less  tapering;  scarcely  any  pain.  Finger- 
joints  still  stiff.  .Sensation  much  improved ;  she  can  localize 
everywhere  the  slightest  touch.     Muscles  atill  paralysed. 

Feb.  4,  1887. — Not  much  change,  but  the  hand  is  more  useful. 

Nov.  1888.— A  good  deal  improved.  The  sense  of  touch  is 
much  better,  and  there  is  some  power  in  the  abductor  and 
opponens  pollicis,  both  of  which  muscles  also  react  to  faradisni 
and  galvanism. 

The  trophic  changes  noticed  in  the  hand  of  this  patient  were 
very  marked,  and  e.xtended  to  parts  usually  supplied  by  the  ulnar 

nerve.  They  persisted  for  some  time  after  operation.  Although 
the  ends  of  the  divided  nerve  were  completely  separated,  rege- 
neration of  the  tubes  in  the  distal  extremity  was  considerably 
advanced.  In  this  case  we  meet  for  the  first  time  with  the  pheno- 
menon of  a  sudden  return  of  sensation  immediately  after  operation, 
which  afterwards  rajiidly  faded,  and  left  the  fingers  for  a  time  but 
little  better  than  before  surgical  treatment. 
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Case  l\.~Hohhn.—M.(HiUi   Nmr  ,Ilri<M  in   th<- forrnrm. 
Seronffiiri/  Siihirr  Jiw  m--cJ;s  afta-iciiiih. — Imiinm-went. 

Samuel  B.,  aged  thirty,  warehouseman,  waa  admitted  into  St. 
Bartholomew's  Hospital  on  Nov.  i,  1879.  Five  weeks  before 
udmission  to  the  hospital  the  patient  had  sustained  a  wound  in 
the  middle  of  the  forearm,  dividing  the  median  nerve.  Sensation 
was  abolished  in  the  median  distribution. 

8th. — The  oiwration  of  nerve  sature  was  performed.  The  nerve- 
ends  were  found  half  an  inch  ai>art,  the  upper  being  bulbous  and 
unit«tl  to  the  flexor  sublimis  digitorum.  The  ends  were  refreshed 
and  uniteil  by  four  catgut  sutui'es. 

13th.— There  waa  slight  sensation  in  the  previously  aniesthetic 
area. 

2iat. — The  wound,  which  had  previously  been  doing  well,  sup- 
purated. 

Dec.  4th. — Sensation  in  the  fingers  was  perfect. 

I  have  lost  all  further  trace  of  this  patient. 


Case  \'. — HoUkn. — Seco-rulary  Suture  of  the  Median  Nerce  Jin- 
wn)i//i3  ti/ter  (Hnin'o-n. — Rr/uni  u/mo/ioji,  hiif  mil  of  sninatinii. 
— Ivijirovemrnf. 

Ellen  B.,  aged  thirty-five,  was  admitted  into  St.  Bartholomew's 
Hospital  on  Nov.  21,  1880.  Five  months  previously  she  had 
thrnst  her  hand  through  a  window  and  cut  her  wrist  severely. 
This  accident  was  followed  by  loss  of  sensation  in  the  thumb, 
index,  and  middle  fingers,  and  by  partial  paralysis  of  the  hand. 
Upon  fsamination  there  was  found  to  be  an  oblique  scar  across 
the  front  of  the  wrist.  It  was  tender  on  pressure.  Tiiere  was 
aneesthesia  o£  the  thumb,  index,  and  middle  fingers,  most  complete 
at  the  extremities,  but  sensation  on  the  palm,  although  imiJaired, 
was  not  entirely  absent.  The  tip  of  the  index  finger  was  partly 
destroyed  by  an  ulcer.  The  opjxjnens  and  abductor  pollicis  were 
paralysed  ;  the  middle  finger  was  much  inflamed  and  swollen  ;  the 
tip  was  ulcerated  and  the  nail  was  stunted. 

Dee.  3rd,^Aa  incision  was  made  over  the  seat  of  thi-  injury. 
The  median  nen-e  was  found  to  be  completely  divided,  tlie  upper 
end  being  bulbous,  the  lower  atrophied.  Fresli  sections  werts  cut, 
and  the  ends  were  sewn  together  with  catgut. 
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9tE. — llipri-  was  a  good  deal  of  tingling  in  the  index  and  middle 

fingers. 

I2tli. — Tht'  wound  was  almost  healed,  but  there  was  no  material 
improvement  in  sensation, 

Oct,  17,  1882. — Hand  well  nourished  ;  ball  of  the  thumb  nearly 
as  large  as  on  the  other  hand.  Good  grasp.  The  tips  of  the 
middle  and  indi-x  fingers  lire  stumpy,  the  result  of  previous 
ulceration.  The  nails  cun'ed  and  stumpy,  but  not  ridgi'd  or  fur- 
rowed. (Sensation  is  almost  absent  over  the  last  two  digits  of  the 
middle  and  index  fingers.  She  has  no  sense  of  heat  or  cold  over 
the  same  fingers.  Sensation  is  only  slightly  impaired  on  the  tip 
of  the  thumb,  but  ovt-r  the  rest  of  tlie  palmar  surfaci-  it  is  good. 

Jiarch  27,  1S84. — No  material  cliange.  Muscles  of  thumb  still 
plump  and  fii-m.  tiood  voluntary  power  of  opposition.  No  reaction 
to  electricity.  She  said  that  during  the  last  six  months  the  band 
had  improved  and  did  not  feel  so  numbed. 

July  9,  1885,— Still  no  further  change.  She  says  that  the 
radial  half  of  the  hand  occasionally  is  greatly  swollen  and  painful. 
She  is  able,  however,  to  use  it. 

The  improvement  after  operation  in  this  patiiait  was  uiost 
■  marked.  The  ulcerated  places  healed,  the  muscles  of  the  hand 
resumed  their  normal  bulk  and  power,  and  instead  of  a  miserably 
wasted  hand,  u.seless  for  all  punMjsea,  the  patient  became  enabled 
to  use  it  for  almost  anything.  It  is  noticeable  that,  as  late  as 
three  years  and  nine  months  after  the  operation,  electrical  con- 
tractility had  not  returned.  Even  at  this  date  the  patient  claimed 
that  improvement  was  yet  in  progress. 

Case  \I.—3frn-/i!i.—&coH(/nri/  .S'w/iov  <■/  Mnlian  Xm-e  sevm 
woti/lis  ti/lt-r  iiijiiri/. — Jiiqiriicniuii/. 

IxHiisa  T.,  ^ed  fifty-six,  was  admitted  into  Lucas  Ward,  mider 
ilr.  Howard  llai-sh,  on  Sept,  12.  1S87,  on  account  of  a  wound 
of  the  wrist  received  by  thrusting  her  right  hand  through  a 
window-pane  seven  months  previously.  An  examination  of  the 
hand  showed  a  sear  about  an  inch  and  a  half  above  the  wrist,  and 
beneath  the  scar  could  be  felt  a  bulbous,  tender  swelling.  The 
index  and  middle  fingers  were  blue  and  cold,  the  phalangeal 
joints  were  stiff,  the  skin  was  shiny,  and  the  nails  ridged  and 
fibrous.     The  muscles  supplied  by  the  median  uene  were  wasted 
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and  paralysed,  and  thi3  luuid  was  altt^i-tlicr  very  uHeleas  and 
painful.  8ensatiun  was  lost  id  all  parts  Hupplicd  by  the  median 
nerve. 

Sept.  22nd. — The  median  ner\'e  was  exposed  beneath  the 
flcar.  It  had  befn  divided,  but  the  ends  were  not  much  sepa- 
rated, and  after  resection  were  secured  in  g(XKl  position  by  some 
kangaroo  tendon  sutures.  The  ojieration  was  not  followed  by 
any  immediate  improvement,  although  the  wound  healed  by 
first  intention,  and  on  October  30th  an  ulcer  ajjpeared  at  the  tip 
of  the  middle  finger,  and  caused  the  destruction  of  the  greater 
part  of  the  pulp. 

During  the  next  year  sensation  improved  much,  but  as  the 
hand  was  still  weak  and  painful,  Mr.  Marsh  exjwsed  the  nerve 
at  the  seat  of  suture  in  Sept.  18S8,  only  to  find  the  divided 
ends  completely  reunited.  He  nevertheless  freed  the  nerve  from 
the  surrounding  scar  tissue  and  stretched  it. 

C18B  \ll.—  WillfU.—S^mMlary  SiU>n-e  nf  Median  m-rve  four 
month*  n/frr  injnri/.  folhwii  bi/  sloii^hinij. — Failure.^ 
Al/iiormn/  iieriv  ^mp}'!;/  to  •ili/l iii-tor  itiiil  opjioiiva^i  2"'^li'-iii. 

Ann  B.,  t^ed  forty,  was  admitted  into  St.  Bartholomew's 
Hospital  on  June  20,  1884.  Four  months  previously  she 
had  cut  her  wrist  with  broken  glass.  Present  condition^ 
Electrical  examination  :  There  is  alight  reaction  of  the  opponens 
andabdnctorpollicia  to  faradisni  and  to  galvanism.  No  reaction  of 
degeneration.  Sensation — Index  tinger;  Palmar  surface  nntea- 
thetic.  Dorsal  surfjice  anaisthetic  over  the  third  and  half  the 
second  phalanx,  Uing-Huger:  Anesthetic  on  the  ratlial  side. 
Middle  finger:  In  same  condition  as  the  index,  except  that  there 
is  slight  sensation  over  the  palmar  surface  of  the  second  phalanx. 
Slight  jwwer  over  the  opjxinens  and  abductor  jxillicis. 

July  ist. — Ojiemtiou  :  The  median  nerve  was  found  completely 
divided.  It  was  uniti-d  by  knngariKj  tendon  sutures.  Four  of 
the  flexor  tendons  wen'  also  fi.mud  divided,  and  were  similarly 
treated.  The  operation  was  followed  by  much  sloughing,  and  the 
patient  when  discharged  a  month  later  was  in  no  way  benefited 
by  the  operation. 

In  this  case,  before  thi-  ojieration  of  nen'c  suture,  an  electrical 
exatnination  threw  some  doubts  on  the  presumed  division  of  the 
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median  nen'c,  for  a  few  fibres  of  both  the  opponeua  and  abductor 
poUicia  reacted  to  electricity  in  a  natural  manner.  As,  however, 
the  nerve  was  fonnd  to  be  completely  divided,  and  as  tlie  reaction 
was  not.  altered  by  resection,  it  must  be  presumed  that  these 
muscles  were  either  supplied  by  a  branch  given  off  from  the 
median  in  the  forearm,  or  else  by  some  other  trunk.  They  con- 
tinued to  react  even  after  the  sloughing  of  tlie  wound,  in  which 
it  is  almost  certain  that  the  nerve  was  destroyed. 

Case  VIII. — LaTUfton. — Srmntfnr^  i^ufurf  of  the  Uhmr  JVn-ir 
fi'iir  mwif/m  n/ltT  iiijiiri/. — Siktcsh. 

.Jas.  P.,  aged  twenty-six,  was  admitted  into  St,  Bartholomew's 
Hospital  on  Nov.  29.  1883.  On  July  7th  he  fell  through  a 
window  and  cut  his  elbow.  This  injiirj-  was  followed  by 
complete  loss  of  all  sensation  in  the  parts  supplied  by  the  ulnar 
nerve  and  by  paralysis  of  the  muscles  supplied  by  the  same 
nerve. 

On  Nov.  29th  he  was  found  to  be  in  the  following  condition — 
Sensation:  Little  finger  entirely  antesthetic.  Sensation  much 
impaired  on  the  ulnar  side  of  the  ring  finger,  and  over  the 
back  and  front  of  the  ulnar  half  of  the  hand.  All  the  muscles 
supplied  by  the  ulnar  nerve  are  absolutely  wasted,  and  the  hand 
is  clawed.  There  are  no  ti-ophic  lesions  of  the  skin.  He  says 
he  has  burnt  the  tip  of  his  little  finger  without  feeling  it,  but 
that  it  hi.'aled  readily. 

Dec.  nth, — Operation:  Incision  at  the  seat  of  injury  behind 
the  elbow.  The  ulnar  nerve  was  found  to  be  completely  divided, 
and  the  ends  separated  by  an  inter\'al  of  half  an  inch.  They 
were  resected  and  brought  together  by  kangaroo  tendon 
Sutures. 

On  Dec.  1 2th  (twenty-three  hours  after  the  operation)  he  said 
that  he  had  a  "  tingling  and  pricking  feeling  in  the  fourth  and 
fifth  fingers  since  four  a.m.,  and  they  feel  as  if  they  had  more  life 
in  them."  There  is  distinct  return  of  sensation  on  the  ulnar  side 
of  the  little  finger  and  a  small  part  of  the  ulnar  edge  of  the 
hand. 

1 3th.— Further  return  of  sensation.  He  can  localize  over  the 
whole  of  the  ulnar  edge  of  the  |)alm  of  the  hand,  which  was 
previously  anresthetic.  and  also  over  the  ulnar  side  of  the  little 
fing.  r.     There    ir  much   improved  sensation    in    the   ring  finger. 
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During  tis  stay   in  the  hiwpital  there  was  no  furlluT  return  of 
power  or  of  seDsaiion. 

ilarcb  5.  1884- — The  hand  ia  much  imjirowd  in  jxiwer.  Hf  is 
able  to  return  to  his  work,  Tliere  is  uo  further  alteration  iu 
sensation.  The  nmsclt-s  supplied  by  the  ulnar  nene  still  appear 
to  be  completely  paralysed,  the  increase  in  power  of  the  hand 
being  apparently  due  to  other  muscles, 

April  28th.— Slight  improvement  in  sensation  on  the  ulnar 
wde  of  the  ring  finger.  No  faradic  conlractility  of  any  of  the 
paralysed  muscles,  nor  any  return  of  voluntary  power. 

Sept.  22nd. — Sensation  improved  iu  the  ring  finger  and  in  the 
palm.  No  better  in  the  little  finger.  One  of  the  dorsal  interossei 
of  the  third  digit  reacts  slightly  to  farndisui.  The  hand  is  much 
stronger,  and  there  seems  to  be  some  slight  [wwer  in  the  inter- 
OBsei  muscles, 

March  28, 1 88g, — Sensation  has  improved  considerably,  but  is  not 
yet  perfect.  There  ia  no  contraction  of  the  fingers  and  no  clawing 
of  the  hand,  which  is  useful  and  strong,  but  tlie  muscles  supplied 
by  the  ulnar  nen*e  are  wasted  and  do  not  react  to  galvanism. 

Hept,  19th, — Very  much  improved.  The  hand  is  so  strong  and 
aseful  that  he  is  able  to  earn  the  same  wages  as  an  engineer  as 
he  conld  before  the  accident.  He  can  use  the  ititerossei  and  flexor 
carpi  ulnaris.  Electrical  examination  :  All  (he  muscles  supplied 
by  the  ulnar  nerve  react  to  faradism,  but  not  to  galvanism.  He 
localizes  well  everj'where.  but  says  that  a  touch  causes  a  sensation 
of  pins  and  needles,  and  the  little  and  ring  fingers  still  feet  numb. 
"  Jan,  3r,  1886. — Sensation  practically  perfect.  Good  power  in 
the  interossei  and  the  hypotheuar  muscles.  The  former  react  to 
&radism,  the  latter  do  not. 

Feb.  5,  1887, — Hand  nearly  as  strong  and  useful  iis  before  thi' 
accident.  The  musc'les  supplied  by  the  ulnar  nerve  all  react  to 
faradism,  but  none  of  them  react  to  any  galvanic  current. 

The  rapidity  with  which  sensation  returned  in  this  patient  ia 
very  remarkable.  There  was  certainly  marked  and  permanent 
improvement,  with  ability  to  localise  sensation  within  twenty-three 
hours,  and,  judging  from  the  sensations  of  the  patient,  it  is  pro- 
bable that  the  return  was  even  more  rapid.  'I'lie  restoratioTi  of 
motor  power  was,  on  the  contrary,  very  alow,  and  was  not 
materially  improved  until  eighteen  months  after  the  accident. 
Then  it  became  rapid,  and  the  final  result  was  moat  satisfactory. 
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Case  IX, — Lawjtoti. — Hrrojuiarj/  Suture-  of  Ulnnr  Nmy 
srrat  months  after  injury. — Siirci'nn. 

W.  W.,  uged  eighteen,  thrust  tliia  hand  through  a  window- 
pane  in  April  1 882,  and  inflicted  a  severe  wound  just  above  the 
wriHt-joiiit  on  the  uhmr  wide.  He  did  not  divide  the  ulnar 
artery,  but  lost  a  good  deal  of  blood  ;  the  wound  healed  in  about 
five  weeks.  From  the  moment  of  the  injury  he  was  conscioua 
of  a  ios9  of  sensation  on  the  inner  aide  of  the  hand,  and  over  thi- 
Hfth  and  half  the  fourth  fingers.  For  some  time  thia  numbness 
gradually  diminished,  but  sensation  has  not  improved  during  the 
last  month  or  two.  About  eight  weeka  ago  he  noticed  that  the 
hand  ( the  left)  was  thinner  than  its  fellow,  and  though  he  has  used 
it  constantly,  it  has  rapidly  diminished  in  thickness  since  that  time. 
He  has  suffered  no  pain,  but  burnt  the  tip  of  the  little  finger  in 
tlic  flnmo  of  a  IJunseii  lamp,  without  noticing  the  heat,  a  couple  of 
months  since ;  the  wound  thus  caused  healed  rapidly. 

On  admission  into  the  hospital  on  Nov.  21,  1882,  his  condition 
was  as  follows  : — Tbc  whole  hand  is  very  much  thinner  than  its 
fellow,  the  interossei  are  wasted  and  the  metacarpal  bonea  look  very 
ban",  the  ball  of  the  little  finger  is  nearly  flattened,  as  ia  also  that 
part  of  the  thenar  eminence  corresponding  to  the  adductor  and 
shoi-t  flexor.  The  fingi'ra  are  all  nearly  straight,  but  the  last  two 
an>  slightly  extended  at  the  iiietacarpo-phalangpal  joints,  and 
the  two  dislal  phalanges  are  slightly  He.xed  ;  thia  deformity  can  be 
readily  lemovcd  when  the  first  phalanx  is  drawn  a  little  forward. 
What  attracts  most  attention  on  looking  at  the  hand  is  the 
constant  abduction  of  the  little  finger  at  the  metacarpo-pha- 
langeal  joint  ;  this  digit  is  not  in  any  way  forcibly  held  in 
this  jtosition,  but  can  be  readily  placed  in  contact  with  the 
nest  finger,  though  not  by  any  voluntary  power  on  the  part 
of  the  patient,  who  cannot  addiict  it  in  the  least.  "With  regarxl  to 
the  movementa  of  the  hand  and  fingers,  the  losa  of  power  of 
grasp  is  very  noticeable,  the  jiatient  being  able  to  indicate  only 
twenty-tivo  kilos  on  the  dynamometer  with  the  left,  and  forty- 
tive  kilos  with  the  right  Iiand.  There  is  no  power  to  separate  any 
of  the  fingers  from  one  another,  though  the  index  can  be  fairly 
well  addncted.  Within  the  limits  aln^ady  defined,  flexion  and 
extension  of  all  the  digits  is  good.  There  is  no  evidence  of  any 
trophic  lesions,  with  the  exception  that  the  skin  over  the  dorsal 
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Kiirlaoe  of  the  last  phalanx  of  the  little  finger  is  smooth  anil  shiny. 
Sensation  good  to  al!  kinds  of  stimuli  over  the  whole  dorsum  of 
the  hand,  and  up  to  the  joint  between  the  first  and  second 
phalanges  of  the  fourth  aud  fifth  lingers.  Over  the  back  of  the 
second  phalanges  oi'  one  hnger  and  a  half  be  cannot  diffi-i-entiate 
the  two  points  of  a  compass,  but  can  localize  tactile  aenaation 
except  at  the  extreme  tips,  where  there  is  no  senHation  to  any 
stimulus.  Ou  the  other  side  of  the  ring  finger,  contiguous  to  tlit-  fifth 
digit,  there  is  a  long  narrow  area,  where  there  is  no  sensation  to 
any  stimuli,  but  on  the  front  of  the  same  he  can  localize,  anil 
distinguish  heat  and  cold  verj'  well.  The  skin  over  the  ulnar 
half  of  the  palm  and  along  the  whole  of  the  front  of  the  last 
finger  is  quite  insensitive  to  all  stimuli.  Hei-e,  however,  1  may 
draw  attention  to  a  very  interesting  fact  in  connection  with  the 
sensation  of  the  hand;  though  there  is  no  real  cutaneous  sensi- 
bility, and  though  slight  touches  are  not  felt  at  all,  the  patient 
is  well  able  to  feel  and  localize  the  situation  of  any  firm  pre.ssure. 
which  he  says  he  "  feels  deep  down,  but  not  on  the  skin  itself," 
This  is  evidently  due  to  a  certain  amount  of  sensibility  remaining 
in  the  subcutaneous  cellular  tissue,  possibly  through  nerves  conveyed 
alongthe  blood-vessels,  which,  as  I  have  said,  were  not  divided  liy 
the  original  injury.  The  antesthetic  parts  are  considerably  colder 
than  the  rest  of  the  hand. 

On  Nov,  23rd  im  incision  was  made  pnrnlii'l  with  llie  courni'  i>r 
the  ulnar  nerve,  through  the  cicatrix.  After  much  tedious  search 
in  some  very  denie  cicatricial  tissue,  the  nerve  was  found  divided, 
with  its  ends  completely  separated  from  each  other  and  lying 
upon  different  planes ;  the  upper  extremity  was  bulbous,  but  had 
attached  to  it  a  long  tapering  piece  of  connective  tissue  ;  the  lower 
was  not  much  altered,  though  perhaps  it  was  rather  thinner  than 
natural.  The  bulb,  which  was  large,  having  been  almost  entirely 
removed,  and  the  lower  end  freshened,  considerable  traction  on  the 
upper  rnd  combined  with  extreme  flexion  of  the  wrist  was  neces- 
sary in  order  to  bring  the  two  ends  into  contact ;  sutures  of  catgut 
and  horsehair  wcri>  then  inserted,  the  skin  incision  sewn  up.  and 
anti.septic  dressings  nppHi'd.  Thi"  hand  was  fixed  on  a  splint  in  a 
position  of  flexion. 

35t!i. — ^llas  sufiVn-d  very  little  pain,  no  rise  of  temperature. 
Wound  dressed  and  is  healing  by  first  intention.  There  is  a 
il<nil<-(  return,  of  fir-til'-  seiiM'iUil;/  over  thy  palmar  aurfaco  of  the 
hand,  but  not  elsewhere. 
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27tli. — Patient  says  that  since  yesterday  In-  lias  bfcii  able 
to  feel  more  on  the  palmar  surface  of  the  ting;ers  than  for  80m^^ 
iiiontJis,  and  on  testing  him  carefully  he  is  found  to  have  good 
tactile  sensation  over  the  whole  of  the  palmar  siu-face  of  llie  fifth 
and  also  along  all  the  previously  anesthetic  patch  on  the  side 
of  the  ring  finger;  he  can  localize  the  touch  of  a  pencil-ix>int  well 
in  these  situations,  but  cannot  feel  heat  or  cold,  or  differentiate  the 
two  points  of  a  compass  half  an  inch  apart,  except  at  the  tip  of 
tJie  fourth  finger.     Wound  nearly  healed. 

29th, — Tactile  sensation  niuoh  improved  ;  can  differentiate  th« 
two  points  of  a  couipass  half  an  inch  apart  over  the  whole  area  Of 
ulnar  distribution,  except  on  the  palmar  surface  of  the  little  linger. 
Pain  sense  tolerably  acute.  Thermal  sense  good  over  rlug  finger 
and  palm,  but  not  over  little  finger. 

Dtv.  4th. — Sensation  much  the  same.  AVound  healed,  Th*! 
hand  is  slightly  Hexed  towards  the  ulnar  side.  He  faaa  slight 
]»ower  of  aefwrating  tlie  fingers,  but  no  reaction  can  be  obt&ined 
by  faradization  of  the  interossei  or  muscles  of  the  little  finger;  the 
latt^T  is  stili  abducted. 

8th. — Much  improved.  Sensation  to  all  kinds  of  stimuli 
is  nearly  normal  over  the  ring  finger  and  pahu  of  the  hand,  aleo 
over  the  palmar  surface  of  the  first  phalanx  of  the  little  finger, 
and  the  dorsal  surface  of  the  fii-at  and  second  phalanges  of  the 
same  digit.  Over  the  rest  of  this  finger  tactile  sensation  13 
fairly  good,  but  there  is  no  sense  of  temperature.  The  affected 
muscles  do  not  yet  correspond  to  galvanism,  but  thr  abduction  of 
the  fifth  finger  is  less  marked.  A  microscopical  examination  of 
the  ]H)rtions  of  n«r\6  removed  showed  that  the  bulb  of  ihe  upper 
extremity  was  mainly  composed  of  nervous  material.  The  lower 
end  of  the  divided  nen^e  had  in  it  a  few  apparently  newly 
formed  nerve  fibres  uiTauged  in  no  very  detinite  manner. 

After  an  interval  of  several  months,  the  muscles  previously 
wasted  began  to  develop  and  to  resume  their  natural  functions. 
'J'heir  complete  bulk,  however,  was  not  regained  for  more  than 
another  year,  and  only  in  April  1884  did  they  react  to  electricity. 
The  hand  at  that  time  waa  in  a  perfectly  natural  condition. 

As  in  Case  VII.,  there  waa  rapid  return  of  sensation  after  the 
(jpeniliiin,  but  restoration  of  power  was  very  slow.  Nothing  could 
bii  more  marked  than  the  extreme  wasting  of  all  the  paralysed 
mUdcIeB,  and  the  deformity  of  the  hand,  yet  as  time  went  on  theafl 
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<d6»,  whicli  seeuied  indeeil  to  hav>-  quite  disappeari'd,  gradually 
devplopi-d  aiirw,  and  finally  n-Bumt'd  thfir  ualaral  bulk  and 
powiT. 

Case  X, — Lmujtun. — Sfcoaihirn  Sidwre  of  Ulitiir  Ntfi-  four  montJta 
aftrr  tiieinuiH. — Ahiitrrwiii  neri'e  mijiply  nf  ihf  intcronfifi, — Siiff/'s, 

Cecilia  F,,  aged  si-ventei-n,  was  iidtnitkd  into  St.  Bartlio- 
ioiw-w's  Hospital  011  May  ti.  1885.  In  the  previous  January 
she  had  pushed  her  arm  thruiigh  a  pane  of  glaws  and  cut 
her  elbow  on  the  inner  side.  Since  that  time  she  bad  suffered 
from  numbness  on  the  inner  side  of  the  hand  and  wasting  of  the 
Land  and  part  of  the  fon-ann.  Present  condition:  Scar  two 
inches  long  on  the  inner  side  of  tbo  elbaw.  An  unhealthy  ulcer 
on  the  ulnar  side  of  the  palm  and  base  of  the  little  finger.  The 
little  finger  and  ulnar  side  of  the  paltn  feel  cold.  Sensation: 
Little  finger  absolutely  ana?stlietic.  King  inipaiivd,  but  localisies 
fairly  well.  Hand  anajsthetic  on  the  ulnar  side.  Impaired 
sensation  im  the  palm  and  on  the  dorsum  over  the  fourth  and 
fifth  metacarpal  bones.  Muscles :  Hypothenar  eminence  much 
Battened.  Inleroaaei  not  much  wasted.  Tliti  hand  is  not  clawed. 
There  is  no  retraction  of  the  fingers.  She  has  power  over  thi' 
in(«rossei  of  the  index  and  middle  fiugi-rs.  The  muscles  of  the 
thumb  supplied  by  the  ulnar  nerve  are  wasted.  Electrical 
examination  :  No  faradic  contractility  of  the  ulnar  muscles  of  the 
thumb,  of  the  fle.^tor  carpi  ulnaria,  of  the  moscles  of  the  ball  of  the 
litlk' fiiiyL-r,  oi- of  the  two  innermost  intwiMse;.  The  two  radial 
interossei  react  normally. 

nth. — Operation:  The  ulnar  nerve  was  found  to  be  com- 
pletely divided  opposite  the  site  of  the  original  injury.  The 
upper  end  was  slightly  bulbous,  the  lower  end  a  little  atro- 
phied, Fresli  sections  were  cut  of  each  end,  that  of  the  upper 
passing  through  the  bulb.  The  ends  were  sutui-ed  with  kangaroo 
tendon. 

i5tli. — Has  bi'en  te.^ted  daily.  There  is  no  inipi-ovement.  The 
wouiid  has  almost  healed.  An  examination  of  the  nerve-ends  micro- 
scopically shows  absolute  degeneration  of  the  lower  end.  No 
axis  cylinder.  No  myeline  eheatb.  The  bulb  of  the  upper  end 
contains  numerous  bmidies  of  small  ner\*e-tubnlea  surrounded  by 
masses  of  fibrous  tissue. 

i6tli. — The  patient  says  that  the  little  finger  does  not  feel  so 
nuTiib.     There  i«  distinct  return  of  sensation  on  the  r.idial  side  of 
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tlm  little  finger  in  its  wholt-  It-ngth.  She  can  localize  flie  toucli  of 
a  pencil-point  anywhere.     The  wound  has  healed. 

Jniie  22nd. — Sfnaatioii  not  appreciBbly  alten-d  sbice  l6th. 
Electrical  rxamination  ;  The  conditions  are  the  same  as  beforo 
operation.  The  two  radial  interonsei  still  contract  (jiiite  naturally. 
They  appear  to  be  supplied  by  some  other  nerve  than  the 
ulnar. 

Sept.  17th. — Has  improved  greatly;  the  hand  is  more  phimp. 
The  ulnar  mnscles  contract  feebly  to  the  will.  Electrical  exami- 
nation :  Sluscles  of  the  bail  of  the  little  finger  contract  to  a  strong 
Ciin-eiit  of  faradi.sm,  not  to  galvanism.  Sensation  :  Ring  almost 
natural.  Little  finger:  Localizes  well  on  the  radial  side,  but  the 
uhiHr  side  is  anaesthetic.  Sensation  is  impaired  on  thv  ))alra,and 
dorsum  over  the  fourth  and  fifth  metacariial  bones.  Trophic : 
Has  had  a  few  sore  places  on  the  little  finger ;  they  have  healed. 
The  nails  and  skin  are  normal.  The  hand  is  strong  and  useful. 
She  can  sew  and  write,  but  Mys  that  the  hand  aclies  if  used  for 
long,  and  also  in  cold  and  wet  weather.  She  continues  to  be 
galvanized  once  a  week,  and  has  been  galvanized  for  the  last  three 
miinlhs. 

Jan.  26.  18S6. — Much  improved.  The  hand  is  more  plump, 
but  there  is  no  definite  return  of  powi-r  in  any  special  muscle.  The 
grip,  however,  is  good,  and  she  cau  press  35  lbs.  with  a  dynamo- 
meter as  against  48  lbs.  with  the  other  hand.  The  tlexor  carjn 
ulnaris  acts  well  voluntarily,  and  reacts  normally  to  faradism  aud 
galvanism.  The  patient  localizes  well  and  easily  everywhere,  but 
then-  is  still  some  numbness. 

April  8th. — Sensation  further  improved.  The  affected  fingers 
feel  quite  like  those  of  the  other  hand,  except  when  they  are  cold, 
The  muscles  have  all  recovei-ed  jwwer  and  are  no  longi-r  wasted. 
Thi'y  nil  now  react  normally  to  faradism  and  galvanism. 

Feb.  1887,— Hand  cjuite  well. 

Case  Xl.—Lnii!/ioii.—Sf';,/„f„ri/S"'"ir  i.f  thi  Ulnor  .V"-,r  nini: 

woM.*  "/(>;■  i„j„n,.—Sli  -.v. 
Hachel  H..  aged  twenty-three,  admitted  into  St  Bartholomew's 
Hospital.  Aug.  3,  1S83.  OnNov.  30,  1882,  she  cut  her  arm  on  the 
ulnar  side  with  a  broken  jug,  and  since  then  has  lo-^t  sensation 
in  the  ulnar  distribution.  Present  condition  V  ^car,  two  and 
a  half  inches  above  the  wrist,  extending  over  both  the  palmar  and 
dcirsal  surfaci  s  of  the  ulnar  side  of  the  forearm.     Sensation  lost  over 
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lialf  of  file  ring  and  all  the  little  fiuger  ;  also  over  the  ulntir  side  of 
the  palm  and  tjack  of  the  hand.  There  is  no  sha,r\}  ]m<-  marking 
Ihe  anaesthetic  skin  from  the  normal  skin.  Tiie  hand  is  much 
wasted.  There  is  complete  paralysis  of  all  the  muscles  supplied 
hy  the  ulnar  nene.     No  trophic  lesiona  in  the  skin  or  nails. 

Aug,  4th, — f  )poratioa :  The  ulnar  nerve  was  fonncl  to  ht'  com- 
])letely  divithxl  The  iijipi-r  end  n-aa  bulbous,  the  lower  veiy  little 
atrophied,  though  separated  from  the  uppr-r  by  an  interval  of  half 
an  inch,  and  adherent  to  the  surrounding  tissues.  The  ends  were 
freshened,  almost  all  the  bolb  being  removi'd.  and  fixrd  in  iiccurati' 
apposition  by  five  sutures  of  kangaroo  tendon. 

7th. — HaH  undoubted  return  nf  sensation  in  the  ring  finger, 
liotli  buck  and  front ;  also  on  ihe  bock  of  the  little  finger,  though 
not  at  the  tip.  'ITiis  condition  was  fstablished  within  sistefu 
hours  of  the  operation, 

pth. — Can  localize  well  over  both  the  ring  and  little  fingers.  No 
further  improvement  until  her' discharge  ten  days  later. 

Nov.  33,  1883. — Locttii/.ea  well  all  over  the  ring  finger,  and  also 
on  the  tip  of  the  little  finger.  Sensation  is  not  quite  so  good  over 
the  rest  of  the  little  finger,  for  though  she  can  feel  &  pencil-point 
every  where,  fihe  does  nOt  always  localize  it  accurately.  There  is  but 
Mlighl  imiMiirment  of  sensation  over  the  back  and  front  of  tin- hand 
on  the  ulnar  side.  The  musdes  are  still  much  wasted  and  para- 
lysrd.     Till-  hand  is  cold,  but  there  are  no  definite  trophic  lesions. 

Oct.  28,  1884.— No  change  in  seoBation.  There  is  no  evident 
improvement  in  the  muscles,  and  they  do  not  react,  to  faradisnt  or 
galvanism.  She  has  been  using,  and  continues  to  use,  a  stimu- 
lating liniment,  and  bathes  the  hand  in  warm  water,  T'he  joints 
of  the  ring  and  little  fingers  are  partially  stiff,  and  the  hand  is 
clawed. 

Mareh  31,  1885. — The  hand  is  much  more  usefni.  She  has  no 
pain,  and  works  as  a  general  sen^ant.  Hing  and  little  fingers 
are  clasved ;  index  and  middle  less  so.  No  further  improvement 
in  sensation.  No  return  of  muscular  power.  No  reaction  to 
^■lectricity. 

■luly  14th.— Sensation  has  much  improved ;  there  \h  now 
but  very  little  numbness.  The  hand  is  much  more  useful,  and 
she  can  work  well  with  it.  There  is  still  some  wasting  of  the 
juterossei,  but  the  muscles  of  the  ball  of  the  little  finger  are 
)ihimp  and  firm  and  strong,  with  fair  muscular  power,  and  react 
jiorinally  to  both  faradism  and  galvanism. 
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Sept.  8tli.— .Still  further  improvement.  Slie  now  suffers  but 
little  inconvenience  from  the  hand.  She  has  a  good  deal  of 
power  in  the  interossei,  and  they  hove  increased  in  bulk, 

Feb.  5,  1887. — The  aenaation  is  nearly  norma!  in  the  affected  | 
area.     The  hand  is  strong.     I'he  hypothenar  muscles  react  nor- 
mally to  faradism,  but  require  forty-two  cells  to  obtain  a  reaction 
to  galvanism:  A.c.c.  =■  K.c.c. 

Ill  each  of  the  last  two  patients  the  return  of  muscular  powei*  I 
and  develoiitnent  were  slow,  much  more  so  in  t'ase  X.  than  in  { 
Case  IX.     In  the  latter  case,  indeed,  a  year  and  nine  months  after  ' 
injury  there  was  no  appearance  of  any  change  in  the  muscles,  yet 
after  that  date  they  steadily  and  rapidly  improved. 

Va^V.  Xll.~ /M.iff/on.—f!ei;nir{rn-ff  SiUiivf  of  tlu-  Uinor  Nern-  at  the    , 
Ellmp  (hrrf  months  itftrr  iiijiirif.-^-Sam-s^. 

Caroline  It.,  aged  eleven,  was  admitted  into  St.  Bartholomew's 
Hospital   on   Feb.  39,  18S4.     Three  mouths  pi-enoiisly  her  sister 
threw  a   knife   at   her.     It    entered    ber   forearm   on   the  ulnai* 
side,  two  inches  below  the  elbow,  and  passed  completely  through 
the  limb.     The  arm  had  been  numb  ever  nince,  and  had  become 
wasted  ;  an  ulcer  had  developed  on  the  ulnar  side  of  the  wrist 
as  the  result  of  a  bum  which  she  did  not  feel.     Present  condition:  j 
No   tactile    sensation  in  any  part  of  the    ulnar  area;    complete   ' 
paralysis  of  all  ulnar  muscles;  wasting  of  all   ulnar  muscles  and 
clawing  of  hand ;  hypetiesthesia  on  pressure  over  the  first  inter-  \ 
osseous  space. 

March     4th. ^  Operation :    Nerve-euds    found    in    apposition, 
united  by  fibrous  tissue.     The  ends  were  resected  and  Butured  ' 
by  kangaroo  tendon. 

6th, — Slight  return  of  sensation  at  the  tip  of  the  ring  finger. 

loth. — She  can  feel  in  the  palm  of  the  hand  and  on  the  baok^  I 
but  cannot  localize. 

17th. — The  hypenesthesia  of  the  first  interosseous  Kpacd  has  | 
passed  off. 

iSth. ^Localizes  over  ring  finger,  palm,  and  back  of  the  hand^l 
but  not  over  the  ulnar  edge  of  the  same.  No  real  tactile  sen3atioil4 
in  the  last  two  phalanges  of  the  little  finger.  She  can  feel  bnt  1 
cannot  localize  over  the  lirst  phalanx.  No  return  of  muscular '| 
power.     Ulnar  side  of  ring  finger  is  hypera'sthetic. 

Sepl.  jrid.— Can   localize  on   Iwth    the    ring  and   Hltle  fingers^  I 
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though  ofteu  imperfectly.  Muscles  still  much  atrophii'd.  Xo 
electrical  reftctioii.     No  trophic  lesions.     No  voluntary  power. 

JIarch,  1S85. — No  material  change,  but  aha  uses  the  hand  well. 
and  suffers  no  inconvenience. 

He])t.  25th. — I>ocalizes  accurately  everj"where,  but  says  that  the 
ring  and  little  fingers  still  feel  numb  and  tingling.  No  return 
of  muscular  power.     Muscles  still  much  wasted. 

Dec.  2,  1886. — Hand  practically  well.  The  muscles  are  in 
good  condition,  and  contract  strongly.  Examined  electrically ; 
all  the  muscles  reai't  readily  to  faradism,  but  the  hj-potheuur 
muscles  alone  react  to  galvanism,  and  then  show  marked  reaction 
of  degeneration,  with  slow  and  wavy  contraction  :   a.C.C.  =-  K.C.C. 

V.\^E  KlU.—  WiUHI.—S'-.vn.hni  .iulun-  of  Vhun-  Nnr.- f...n- 
vitIs  nfti-v  f(  I'Vi'iii/.-Si'm-":'. 

Hcniy  B.,  aged  forty-seven,  a  wood-can'er,  was  admitted  into 
Wt.  Bartholomews  Hospital  on  Feb,  28,  1S85.  On  Feb.  6tli 
he  had  cut  his  wrist  with  a  chisel,  and  had  immedintfly  noticed 
numbness  in  the  ring  and  little  fingers  and  inner  side  of  the  hand. 
Present  condition :  Absolute  aniestfaesia  of  the  parts  supplied  by 
the  palmar  branch  of  the  ulnar  nerve,  slight  wasting  of  all  ubinr 
muscles,  with  paralysis.  \o  trophic  lesions.  Klectrieal  examina- 
tion: Cotnplett-'  los,s  of  farad le  mid  galvanic  conlntclility. 

March  4th. — Operation:  Ulnar  nen^e  found  to  be  com- 
pletely divided,  the  upper  end  a  little  bulbous,  the  lower  a  little 
atrophied.  Both  ends  were  stretched.  Fresli  sections  were  cut, 
and  almost  all  the  bulb  was  removed.  The  ends  were  united  by 
five  catgut  sutures. 

Sth. — Much  pain  ;  no  improvement. 

8th. — Decided  improvement  appaivnt  to-day  for  the  first  time. 
He  can  localize  everywhere  except  o^'er  the  palmar  surface  of  the 
tip  of  the  little  finger. 

17th.— Says  his  fingers  feel  nearly  tlie  same  as  oil  the  other 
hand. 

26th. — Discharged  from  hospital.  Sensation  has  practically 
returned  in  the  previously  aniesthetic  ports.  No  change  iit  the 
muscles. 

July  9th. — All  the  ulnar  muscles  are  much  wasted  and  com- 
pletely jMiralysed.  The  ring  and  little  fingers  are  clawed,  and 
there  is  some  stiffness  in  their  joints.     Flectrical  examination: 
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No  faradic  or  galvanic  contractility.  Sensation :  Saya  that  the 
fingera  feel  a  little  numbed,  but  he  can  localize  everywhere,  and 
there  is  but  little  loss  of  sensation.  Trophic:  Nails  of  little  and 
ring  fingers  slightly  striated.  Ordei-ed  to  he  galvanized  twice  a 
week,  and  to  use  a  liniment  conijwsed  of  equal  parts  of  lin.  sap. 
and  lin.  camph. 

Hept.  2ist. — No  further  improvemi-nt.  He  has  not  been  gal- 
vanized, but  has  used  the  liniment. 

Sept.  10,  1886. — Very  greatly  improved.  The  hand  is  plump, 
strong,  and  useful.  The  fingei-a  aliow  no  teiidi'iicy  to  claw,  but 
ivre  when  extended  a  iittle  separated  from  one  another,  and  have 
hardly  any  lateral  movement.  Sensation  is  good,  but  not  quite 
natural  yet.  Electrical  examination  shows  that  the  hyjMthenar 
ninscles  react  well  to  faradism,  whilst  the  interossei  hardly  react  at 
all.  A  vepj-  strong  galvanic  current  is  required  to  cause  any 
contraction  of  the  hy^wthenar  musclea,  but  then  the  reaction  is 
normal  in  quality  :  K.C.c.  >  AS.f. 

March  6,  [8S7.— Hand  practically  well.  Has  returned  tii  his 
work  as  a  wood- carver. 

Itapid  restoration  of  sensation  was  the  most  obvious  result  of 
this  operation,  but  for  nine  months  there  was  no  change  in  the 
condition  of  the  paralysed  muscles,  although  subsequently  restora- 
tion of  motion  and  of  sensation  was  complet-e. 

Case    Xiy.—  Willrft.—Uhmr  Ncnr  .liri.ini  om  ycur  0,11/  cUrni 
monfhx  mju. — Seconihtry  l^iitiiri-. — Luicf  fiuf  foimil  Ti'tfrnrmhd. 

Francis  S.,  aged  thirty-six,  was  admitted  into  St.  Bartholomew's 
Hospital  under  Mr.  Willett,  on  Dec.  1,  1885.  TTie  patient  stated 
that  twenty-three  months  Ijefore  admission  he  cut  the  right  wrist 
by  pushing  his  hand  through  a  pane  of  glass.  Since  that  time 
he  has  suffered  from  paralysis  of  motion  and  sensation  in  the  ulnar 
area.  I'n'sent  condition  :  Scar  about  one  inch  above  wrist^joint. 
Muscles :  Interossei  and  muscles  of  hypothenai'  eminence  much 
wasted  and  paralysed.  Hand  clawed  in  typical  manner.  Klectrical 
examination  :  No  reaction  of  muscles  .supplied  by  ulnar  nerve. 
Trophic:  No  important  changes,  skin  on  the  little  finger  shiny, 
and  joints  slightly  stiff.  Nails  normal.  Has  had  no  son.'  places 
on  the  lingers. 

9th.— Operation :  The  ulnar  nei-ve  was  found  to  have  been  com- 
pletely divided,  and  the  ends  were  separated    and   adherent   to 


sew  tissue.  The  upper  end  rras  bulbous  ;  the  lowerend  fttrophin3. 
The  fnds  were  refreshed  and  st-wn  with  cat^t.  'Hie  uppi-r 
section  was  carried  thi-ough  the  bulb  in  its  upper  half.  Thi-  hajid 
waa  fixed  in  flexion  on  a  splint, 

lOth. — Slight  return  of  sensation  in  little  finger  at  lip. 
The  wound  healfd  without  suppuration,  but  as  late  as  .Ian.  i  1, 
1886,  there  was  no  material  inipi-ovemeut  in  motion  or  Bensatioii, 
though  the  tip  of  the  little  linger  retained  its  returued  aensalion. 
ilicroBcopical  examination  showed  numerous  young  nerve-fibi'''s 
in  the  distal  end.  Many  of  tlieni  had  a  myeline  sheath,  anil  iu 
sonit'  the  nodes  of  Ilnnvii'r  were  well  marked. 

Sept,  1886. — Sensation  ;  No  sense  of  touch  over  both  dorsal  in  id 
palmar  surfaces  of  last  two  phalanges  of  little  finger,  ( "au  fei-I 
but  cannot  locahKe  over  the  palmar  and  dorsal  surfaces  of  tlie  filth 
metacarpal  bone  and  the  ulnar  edffe  of  the  hand.  Sensation  imirh 
impaired  over  back  of  hand  as  far  as  the  ni  iddle  line,  over  the  ulnar 
side  of  the  ring  finger,  and  the  first  phalanx  of  tlie  little  linger. 

April  1.  i887.^Write8  ta  say  sensation  is  returning  and  hnud 
improving. 

May  30th. ^ — Says  the  hand  is  rerj-  much  better. 

July  13th.— Writes:  '■  ity  hand  is  improving;  I  find  it  gets 
stronger  every  day.  It  is  rather  slow,  but  I  am  thankful  ihat  it  in 
not  going  back," 

Oct.  1887. — Writes  to  say  that  the  hand  has  improved  great  ly.  ia 
almost  as  strong  as  the  other,  and  the  muscles  have  filled  out  as 
large  as  those  of  the  other  hand. 


<Jask  XV.—  WUldt—Sfemidttrij  .Siiliur  of  Ulnar  Ka-re  at  thr  Elh<w.' 
eight  iiioiiths  aftvr  rnjiiri/. — Iniprovevifnt. 

W.  M.,  aged  tliirteen,  was  admitted  into  St.  Bartholomew's 
Hospital  on  Oct.  13,  1884.  Kight  months  previously  he  liad 
fallen  on  to  some  broken  glass  and  cub  his  right  elbow. 
Mince  the  accident  he  had  noticed  loss  of  sensation  in  the  middle 
finger  and  half  tlie  ring,  and  on  the  ulnar  side  of  the  hand. 
There  was  also  some  loss  of  jwwer  in  the  liand.  Condition  on 
admission  :  A  scar  Iwhiudthe  internal  condyle  ;  the  hand  clawed. 
All  the  muscles  supplied  by  the  ulnar  nerve  much  wasted.  Klec- 
trical  examination :  Xo  reaction  to  faradism  or  to  galvanism 
of  the  muscles  supplied  by  the  nlnar  nen^e.  The  hand  and  arm 
ache  in  hot  weather.     Sensation:  Little  finger  anassthetic  ;   ring, 
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ana'sHietic  on  ulnar  side.  Palm  of  band:  Sensation  im|)iiircd  on 
iilnnr  side.     Tbew  pai-ts  are  also  mucli  colder. 

Oct.  2lsl. — Operation:  The  nluar  nene  was  found  to  be 
completely  divided,  and  the  ends  were  separated  half  an  inch:  the 
upper  end  was  bnlbous,  the  lower  uot  so.  They  were  i-esectvd, 
and  four  catgut  sutures  passfd  through  them.  The  operation 
wound  at  first  seemed  likely  to  heol  bj-  first  intention,  but  it  failed 
to  do  so,  and  suppuration  continued  for  several  days,  the  wound  not 
healing  finally  till  \ov.  i8th. 

On  'Sov.  3rd,  for  the  first  time,  there  was  found  to  be  a  alight 
return  of  sensation  on  the  ulnar  side  of  the  ring  finger.  He  could 
localize  the  touch  of  a  pencil  on  the  two  tenninal  phalanj^es. 

Dec.  1st. — Discharged:  no  further  impTOvement. 

March  4,  1885. — Very  slightly  improved.  Pi-essure  ou  the 
ulnar  side  of  the  foreann  caused  referretl  sensation  to  the  ulimr 
lirea. 

Oct.  29th, — Little  changed,  but  has  return  of  voluntary  power, 
and  slight  electric  excitability  of  Hexor  carpi  ulnaria. 

Feb.  10,  1887. — No  further  change.  The  only  evidence  of  any 
improvement  in  this  patient  was  that  the  ulnar  neiTe  was  seusi- 
tivo  ill  all  the  forearm,  and  that  tlieiv  was  commencing  i-eturn  of 
power  and  of  electrical  irritability  in  the  Hexor  car^u  uluaris  muscle. 

t'ASE  X\'I.—.WiUftl.—R,<,-mi  H'otnui  of  tlw  Ulnar  Xmr.—Seeond- 
itry  tsutmx  OH  fifteenth  dag. — Rajrul  rrtiirii  of  srnsatvm  after 
mtim;  ictfji.  loxx  of  sriifKjfion  oftn-  siijipiirolioti  rt'as  cglahlishctt. 
— Impri'ii'iiiiiit. 

John  S.,  aged  thirty,  was  admitted  into  St.  Bartholomew's  Hos- 
pital on  Feb.  33,  1 8S5,  suffering  from  an  incised  wound  of  the  right 
wrist,  dividing  the  ulnar  nerve  and  arterj-  aud  the  fiexor  carpi 
uluaris  tendon. 

24th. ^ — ^Ulectrical  examination:  The  inferossei  and  other 
muscles  ivact  well  to  the  faradic  cniTent ;  galvanic  current.  K.C.C. 
greater  than  a.c.c.  \o  jaicreased  galvanic  irritability.  No  volun- 
tary power  over  any  of  the  ulnar  muscles  of  the  hand.  Sensation  : 
J'alm  of  hand  ou  the  ulnar  side  anajsthetic,  over  fourth  metacarpal 
bone  sensation  is  impaired.  Back  of  hand  :  Over  fifth  met-acarpal 
bone  auajsthe.'itic,  over  fourth  metacarpal  l>one  sensation  is  scarcely 
impaii-ed  at  all.  Little  finger:  I'abnar  surfiico  anaesthetic,  doraal 
surface    ovej-   second   and  third    phalanges  in  similar  condition; 

ipnired  seuBotion  over  the  liack  of  first  phalanx,     lling  finger 


anSBsthetic  o^ev  the  extreme  uJuar  aidf-,  and  impaired  seusntion  as 
for  as  tbe  middle  line  of  the  fiuger. 

36tli. — Electrical  exatiiiuatioii :  LitcrosBei  act  well  to  farndisiii, 
A.c.c.  etjunls  K.c.c.    No  increased  galvanic  irritability. 

27tli. — No  further  change. 

28th. — Electrical  examination  :  Heactioii  of  degeneration  plaialy 
marked  in  the  third  dorsal  inti'TOSseons  mnacle,  A.L'.c.  greater 
than  K.c.c.  In  the  other  interossei  .v.CC.  e(|UHl«  K.C.C,  There  is 
marked  diminution  of  fai-adic  contractility. 

March  3rd,—  Reaction  of  degeneration  well  marked  everywhere  : 
A.C.C.  greater  than  K.C.C.  No  increased  galvanic  irritability.  To 
the  famdic  cuiTent  th«-re  ie  only  the  faintest  fibrillar  contraction. 

4th. — There  is  no  reaction  to  faradisni. 

lOth. — Operation:  Tlie  wound,  which  had  almost  united,  was 
opened  up.  and  the  ulnar  nei-ve  was  found  to  be  completely 
divided.  Tfie  ends  were  separated  about  thi-ee-tjuartera  of  an  inch. 
The  upper  end  was  scarcely,  if  at  all,  biilbouM ;  the  lower  eud  was 
natoral.  Each  was  attached  to  the  scar  tissue,  and  from  this  they 
were  separated.  Fresh  sections  wei-e  cut.  and  the  divided  ends 
wen'  put  in  apposition  by  five  catgut  sutures  passing  thi-ough  the 
nerve.  The  cut  tendon  of  the  flexor  cai-]ii  uluaris  was  alsn 
Mutured. 

I2th.— Wound  dressed.  Sensation  partially  retumed  in  tlie 
little  tiiifriT,  tlii>  by]iolberi;ir  emin-no.'.  uiiil  on  the  nliinr  side 
of  the  ring  finger.  The  patient  can  localize  tho  touch  of  a  pencil- 
point  fairly  accurately  everywhere.  He  aays  that  the  fingers  stilt 
feel  numb,  and  not  like  the  others. 

1 5th. — The  wound  is  suppurating  :  no  further  change. 

1 8th. —  More  suppuration ;  almost  all  the  regained  sensation  is 
lost. 

24th. — The  patient's  hand  is  in  the  same  condition  as  before  the 
operation.     The  wound  is  healing. 

27th.— Discharged. 

July  21,  1886. — Localizes  fairly  well,  except  in  the  little  fiuger. 
Has  some  return  of  power  in  the  muscles  supplied  by  the 
ulnar  nen'e,  and  the  abductor  minimi  digili  reacts  normally  to 
faradism  and  galvanism. 

Owing  to  the  patient  having  given  a  wrong  address  he  was 
unfortunately  lost  sight  of.  In  his  case  there  was  a  most 
rapid  return  of  sensation  after  operation,  but  it  almost  all  siibae- 
jjuently  disappeared.     I  have  headed  his  case  one  of  improvement. 
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but  it  is  not  poasible  to  give  aiiy  definit*  statement  as  to  the  final 
result :  he  was  not  under  observation  a  sufficient  length  of  time. 
The  distal  end  of  the  nerve  was  found  in  a  state  of  degeneration, 
the  myeline  being  segmented  and  the  axis  cylinders  difficult  to  find. 

Case  XVII. — Mormvt  Jtidrr. — Sivotifliirt/  Htitmr  uf  UJiiar  Ntrve 

fmir  monfhs  itftrv  hijiin/,/ol/owi-tf  Inj  EpUrptii-  Fits. — Fftiliin: 

Chas,  T.,  aged  twenty-five,  was  admitted  into  St.  Bartholo-" 
mew's  Hospital  on  Oct.  13,  1881.  Four  months  previously 
the  patient  fell  on  a  basin  and  cut  his  forearm.  11) ere 
is  a  scar  jnst  above  the  wrist  on  the  ulnar  side.  The  fingers 
an-  slightly  Hexed,  especially  Ihe  fourth  and  fiflh.  There  is  loss 
of  sensation  over  the  fifth  and  half  the  ting  fingera.  The  patient 
cannot  fully  extend  any  of  the  fingers.  The  hand  is  blue,  and 
the  iiiterossei  muscli'S  an'  wasted. 

Oct.  19th. — Operation:  Xcrvi--enda  three-fourths  of  an  inch 
ajjart,  the  upper  buHxtna.  The  cut  iiids  wi-re  vi-fn-shed  and 
sutured  with  .'iilk 

29th. — The  patifnt  had  an  rpileptic  fit. 

Nov.  4th.. — He  had  another. 

He  was  discharged  cm  Nov,  22iid.  'i'lu-  wound  was  healed, 
but  there  was  no  real  improvement. 

This  is  the  only  case  on  i-ecord  in  which  the  operation  of  neiTe 
suture  has  given  rise  to,  or  been  followed  by,  any  complication. 
What  relation  the  epileptic  fit  had  to  the  injury  I  cannot  say, 
but  it  appeared  probable  that  the  two  stood  in  ihe  ri-lations 
of  cause  and  effect.     He  had  never  previously  had  fits. 

Task  X\-UI.~lM,if/ton.—Dirisioii  «/'  De,-j>  Bmnrh  „f  Vhua-  Mnr. 
Sittxrc  fiftfv  tiro  imnrln:—I,''ijn,f  niurii  inu/  hs-t  of  se.isatum. 

Thos.  S.,  aged  fifteen,  was  admitted  into  Sr.  Itai-tholomew'a 
Hospital,  under  the  care  of  Mr.  Langtou.  on  Sept.  15, 
1887.  with  the  historj-  that  he  had  cut  his  hand  with  a 
broken  bottle  two  months  ago.  Present  condilion:  Complete 
loss  of  sensation  over  the  conliguous  sides  of  the  ring  and  little 
lingers  on  their  palmar  surfaces.  Inner  side  of  little  finger 
normal.  Back  of  same  digits  normal,  Ana-'stbesia  over  ball  of 
little  finger  incomplete.  Muscles:  Wasting  of  interossei  and  of 
all  ulnar  muscles  exci-pt  nbdticlor  and  opponens   minimi  digiti. 
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These  latter  two  are  alune  not  paralysed.  Klectrical  examination  : 
No  reaction  to  faradimu  of  paralysed  museles.  To  gal\'ntiisiii 
feeble,  alow,  and  wavy  contractions :  A.c.c. :»  K.c.c.  Abdnctor  and 
opponens  minimi  digiti  uonnal.  There  is  a  scar  over  th>-  ball 
of  the  little  finger  just  in  front  of  the  pisiform  bone. 

20th. — Operation  :  Deep  branch  of  ulnar  and  branch  to  outer 
side  of  little  finger  found  divided.  Sntiired  with  kangaroo 
tendon. 

33rd. — Can  fe*!  on  contiguous  sides  of  fingers. 

25th. — Sensation  lost,  wound  suppurating.  After  this,  sensa- 
tion gradually  returned,  and  the  wound  healed  with  but  little 
snppnration. 

Feb.  10,  !  888.— Localizes  well  and  accurattly  over  all  the 
previously  anseathetic  area.     No  return  of  muscular  power. 

Sept.  28th. — Localizes  well  everywhere,  but  still  has  somi- 
numbness,  iluscies  wasted.  No  voluntarj-  power  or  reaction  to 
faradisni  or  galvanism.     Hand  painless  and  useful. 

Case  yA\.—  Wilh-ll.—&n.Mhry Suture  of  Uln'xrNenr  h-\>  monlli^ 
mill  (I  hnlf  nffrr  injuri/. — Much  iinproi-i-mnil  in  eln-ni  minilhu. 

John  B.,  aged  thirty-seven,  was  admitted  into  St.  Bartholo- 
mew's Hospital,  under  the  care  of  Mr.  Willett,  on  Nov.  1(3, 
1887.  with  the  histoiy  that  he  had  cut  his  wrist  against 
the  edge  of  a  rotating  metal  disc  on  Sept.  13,  iSS/.  An 
examination  of  the  hand  showed  a  scar  just  abovi'  tlir 
pisiform  bone,  and  beneath  it  a  tendi-r  swelling  could  bi-  felt. 
The  muscles  supplied  by  the  ulnar  nerve  were  wasti-d  nnd 
paralysed,  and  the  skin  3«p])lied  by  the  same  nerve  wna 
anaesthetic.  The  affect«d  muscles  did  not  i-euct  at  all  to 
faradism,  and  to  galvanism  Ihey  onlj-  respondt-d  by  a  feeble 
wavy  contraction,  and  showed  the  reaction  of  degeneration 
(a.c.c.  >  K.c.c). 

On  Nov.  22nd  Mr.  Willett  exposed  the  injured  nerve,  and 
found  that  it  had  been  completely  divided,  the  ends  being 
Separated  about  three-quarters  of  an  inch.  After  being  pared. 
five  catgut  sutures  were  passed,  and  good  apposition  of  the  cut 
ends  was  obtained. 

The  wound  did  not  heal  by  first  intention,  and  did  not  finally 
close  till  January  ptli,  when  there  was  some  return  of  sensation 
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over  the  liypotheuar  I'lninence  and  the  first  pttaluiix  of  the  little 
finp^er,  though  not  elai-where. 

After  this  date  the  pntient  was  regularly  galvanized  twice  a 
week,  and  on  Nov.  20,  1 HSX,  I  found  his  hand  greatly 
improved  in  every  way.  He  coiild  feel  the  slightest  tonch  in 
all  parts  of  the  ]»re^'iously  aiiR'sthetic  area,  and  could  localize 
his  sensations  accnrat*'ly.  The  hand  was  slightly  clawed,  and 
the  joints  of  the  little  finger  were  slightly  atitf.  The  hypothenar 
mnacles  ha<l  increased  in  bulk,  and  showed  a  decided  return  of 
voluntary  power.  The  interossei  were  still  jiaralysed,  and  none 
of  the  muscles  supplii-d  by  the  ulnar  nen'e  n-ncted  to  either 
fnradism  or  galvanism. 

Ca-sk  \X.—L(ait//vii.— Ulnar  >)■-■.■  <liri<l„/  «■.■-■„  w„,,//w  ,r;/o. 
!<.roiii/iin/  Si'tiin: — Gmit  impiwcnuji/. 

Thomas  B.,  aged  thirty-three,  was  admitted  on  March  22, 
1886.  Seven  months  ago  he  vonnded  his  forearm  with  a 
circular  saw.  Since  then  he  has  had  anieatliesia  and  weakness  in 
the  parts  supplied  by  the  ulnar  nerve  Present  condition:  Scar 
on  inner  side  of  forearm  three  inches  above  the  wrist.  Sensation  : 
Little  finger  and  skin  over  fiftli  metacarpal  lx)ne  anaesthetic. 
Impaired  sensation  of  ulnar  side  of  ring  finger  and  over  fourth 
metacarpal  bone,  both  back  and  fmut.  Trophic:  Nil.  All  nails 
normal,  iliiscles :  Typical  ciaw  haml  with  wasting  and  i>ara- 
ly.sis  of  ulnar  muscles  of  hand.  Klectrical  e.-caniination:  No  re- 
action to  faradism  i>r  galvanism  in  tin-  ulnar  muscles  of  the 
hand. 

29tli. — ftjwration  :  L'Inar  nene  I'oimci  dividi-d,  with  a  large 
bulb  on  the  upper  and  none  on  the  lower  cjid.  Tin-  ends  were 
resected,  and  sutured  with  three  kangarof)  tendon  ligatures. 

The  wonnd  healed  well,  but  there  was  no  impi-oveiuent  worth 
mentioning  by  A])ri!  17th. 

July  1 2th. — Writes  to  say  nu  impi-uvement. 

Feb.  4,  1887.— Writes:  --A  little  more  strength  in  the  hand, 
but  no  feeling  in  the  fingers.". 

Oct,  1.S88. ^Writes  that  the  hand  is  nearly  as  stnmg  as  the 
other,  that  he  can  work  well  with  it.  and  that  it  never  gives 
him  trouble  except  in  cold  weather.  Has  not  yi-l  gfit  the  "proper 
feeling"  in  the  two  fingers. 


Case  XXl.—  UW^ilftm.—  fllm?-  nn-i  M.;lia„  Xarv^  ,iin(/al  two 
>/mrs  and  four  vwntJia  prerUniili/. —  Uliiiir  unliiml,  Jmi.  ij, 
MnlUiii  aiUuird,  April  i,  1886. — Improiriiifii!. 

E.  IJ..  a^ed  eiphti;en,  waa  ftdmitteil  on  Jan.  5,  fiiS6,  under 
Ml".  Walsliam.  Ha  said  that  lie  JiacI  cut  tho  fi-oiit  of  his  wrist 
by  falling  through  a  glass  door  in  August  1883.  Thii  band 
since  then  has  bi'en  useli-ss.  I'resent  condition— Sensation : 
Little  finger  quiti'  anassthptic.  Iting :  f'ompleti'  anaisthesia  over 
two  last  phalanges.  Can  just  localize  over  first  iihahmx  on  back 
and  front.  Middle— Dorsai  surface :  Can  localize  everywhen-, 
but  sensation  nnicli  impaired.  I'alnjar  surfaof :  (.'an  localizi' 
iivi^r  third  phalanx,  not  elBewhen-.  Index :  Same  as  middh'. 
Thumb :  Palmar  surface,  anffisthetic.  ;  dorsal  surfaci'.  natural. 
Back  of  liand :  (jomph'tf  anaaathesia  o\-er  u]j]tiT  half  of  lifth 
metacarpal.  Partial  anffisthi^sia  over  fourth  metacarpal  ;  rest  of 
dorsum  natnml.  Palm:  Can  localize  a  touch  everywhere,  but 
Mneation  is  much  impaired.  Slight  h\"])iTfe8thesia  over  lowi-r 
part  of  hypothenar  eminence.  Electrical  examination  :  No  reaction 
to  faradism  or  pfalvnnism  in  any  of  the  intrinsic  muscles  of  the 
hand.  The  hand  is  clawed,  the  finger-joints  are  partly  stiffened. 
Tlifre  is  a  scar  just  above  the  wrist  to  which  the  flexors  are 
nitachod.  Above  this  scar  the  bulbous  ends  iif  the  ueiTes  an- 
readiiy  felt.  The  skin  of  the  hand  is  shiny.  Tin'  only  nail  which 
in  tibrons  is  that  of  the  little  finger.  No  other  trophic  legions. 
All  muscles  waated. 

13th. — Operation.  The  ulnar  nerve  was  found  to  have  been 
divided,  the  upper  end  being  bulbous,  the  lower  not.  Proximal 
end  stretched.  Two  catgut  sutures  passed  through  the  nerve,  and 
ends  fixed  in  good  apposition. 

Feb.  3rd. — Had  much  pain  after  operation.  The  wound  healed 
with  little  suppuration,  and  the  patient  was  discharged  to  attend 
the  electrical  department  for  a  month  or  two. 

March  l8th. — lleadmitted.     No  improvement. 

April  1st. — Operation  on  median  nerve,  which  was  found 
(juile  divided.  A  good  section  was  made,  and  the  ends  were 
sutured  with  three  kangaroo  tendon  ligatures. 

May  3rd. — Discharged  :  to  be  galvanized.  \o  improvement. 
Microscopical  examination — Median:  The  peripheral  end  shows 
numerous  young  nerve-fibres,  with  well-marked  medullary  sheaths 
and    axis  cylinders,  but   a  considerable    part   of  the   neive  has 
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^^  ^  gjjimjnitir.l     Th'f   bulb    shows   namerous   youDg    nen'& 

.twh     itlli-— ^>oo^     tactile     sensation     ami     locali/Atioii     oi 
IMilMMr  wtr^HW  of  tliamb,  but  no  other  iniprovenient.      Has  been.  1 
MiKwiiaM).     Ordered   to   use   linimenl,   and   to   have   the   hand  J 

KpK  1.  1S87. — No  sort  of  improvement, 

(M-  18S8. — Writes:  "The  liand  has  impraved,  and  lookal 
livatthiiT-  The  fingers  are  not  yet  Htraight,  and  when  the  tip  J 
of  the  ihunili  is  touched  it  is  felt  in  the  tips  of  the  middle] 
n;id  fore-fingers.  The  sense  of  feeling  has  improv.'d,  but  is  not  4 
like  that  of  the  other  hand." 

I  examined  the  hand  on  Dec.  23,  [8(<S,  and  found  that 
thi-  patient  could  localize  sensation  caused  by  tlie  touch  of  a 
pencil  on  the  index  finger  ami  the  thumb.  The  hand  was  coJd 
itnd  the  fingers  partly  flexed.  He  could  pick  up  anything 
lietween  hia  thumb  and  index  linger,  and  could  do  his  work  as  a 
macUinist,  The  muscles  of  the  hand  were  not  so  much  wasted,  and 
theiv  was  decided  return  of  voluntary  ]X)wer  in  those  supplied  | 
bv  the  ulnar  nerve.  Tlie  muscles  of  the  hypothenar  e 
niso  resjionded  well  to  faradism,  but  not  to  galvanism. 


r.\SK  XXII. — Hnvory. — S'-roinhn/  S^fnn  0/  Uliinr  Na-ir  f.:,i 
mmtt/ia  after  injur;/. — Fniliiri. 

Jiihn  H.,  aged  thirty-seven,  was  admitted  into  St.  Bartlio-I 
|iWu*w'ti  Hospital,  April  24,  1879.  He  had  fallen  througk  ] 
K  window  ten  months  previously,  and  received  a  cut  over  tibe  ] 
Mtfmnl  wudyle  of  the  humerus.  Sensation  was  impaired  on  the 
i^lMr  "idi-  of  the  lowi-r  part  of  the  tuivarni,  and  abolished  over  the  \ 
*k\»J»X  half  of  the  hand  and  thi-  little  finger.  The  hand  t 
ctli«^'«lt  »'"'  •"  ^  position  typical  of  ulnar  paralysis. 

M«y  "t'l- — OpiTation:  flnar  nerve  louiid  to  be  completely! 
tlivi«A«l.  *l"*  i'"d8  one  inch  apart,  the  uppi-r  bnibous.  the  lower  not>  ] 
»i.     '("Wv  were  sutured  with  catgut. 

I/*W.-  Slight  ivturn  of  sensation  in  the  little  finger. 

Jww  'i*^-     ^oroe  sensation  over  the  ring  finger,  but  no  improve- 

\Wt  -Ml  ""*■*■ — '^^*^^^  '^  "°  evidence  whatever  of  nnion  of  \ 
ikl  .a>v■^v  W-^»'      -^  B*^'"'  ^'^^^  ^  deep-seated  bulb  is  behind  the  ' 
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elbow,  which  is  not  tender  or  painful.  Muaelea  absolutely  wasted, 
and  loss  of  power  over  all  the  muscloa  supplied  by  the  ulnar  nerve. 
Inability  to  completely  extend  any  of  the  fingers,  though  oil 
but  the  little  finger  can  be  extraded  passively.  Sensation : 
Complete  anieathesia  of  the  whole  of  the  ulnar  area.  Trophic : 
The  ulnar  half  of  the  hand  is  very  cold,  and  the  patient  says  it 
never  sweats.  The  skin,  hair,  and  nails  are  normal.  A  portion 
of  the  tip  of  the  little  finger  ]mn  been  destroyed  by  an  ulcer.  The 
patient  says  that  he  always  has  a  numbing,  tingling  pain  over  the 
ulnar  half  of  the  injured  hand,  and  says,  that  a  similar  pain  is 
Etlways  present  in  the  corresponding  half  of  the  other  hand,  and 
is  made  worse  by  cold,  &c.,  in  proportion  as  the  injured  hand  is 
affected.  There  is,  however,  no  muscular  wasting,  no  ana?stheBia, 
and  no  alteration  of  the  electrical  condition  of  the  uninjured 
hand. 

Case  XXIII. — Suwri/. — SKumiaiijSKlun-ofMu:icido-f,piralNciirfii'e 
■wcelfti/f-r  i/irisioH.—Siim-sg.—Jlduni  of  motion  h-fore  sensation. 
Joseph  C,  aged  seventeen,  was  admitted  into  St.  Bartho- 
lomew's Hospital  on  April  28,  1883.  On  March  25th  he  was 
stabbed  in  the  arm  with  a  cobbler's  knife.  The  wound  was 
dressed  by  a  doctor,  and  a  week  afterwards  the  patient  came  to 
the  ho^ital  with  the  wound  still  open.  As  soon  as  the  injury 
was  inflicted  the  hand  dropped,  and  has  been  partially  paralysed 
ever  since.  Present  condition :  A  small  scar  of  a  punctured 
wound  on  the  outer  side  of  the  arm,  three  and  a  half  inches  above 
the  elbow-joint.  The  scar  is  painful,  the  pain  being  referred  to 
the  radial  distribution.  There  is  complete  paralysis  of  the 
extensors  of  the  thumb,  fingers,  and  wrist,  with  wrist-drop. 
Electrical  examination :  No  reaction  of  extensors  to  faradiam, 
good  reaction  to  galvanism,  but  reaction  of  degeneration  is  well 
marked,  the  anodic  closure  contraction  being  greater  than  tha 
kathodic  closure  contraction.  Nntrition  is  good,  and  there  is  no 
material  wasting.  Sensation  is  impaired  over  an  area  which  is 
sharply  defined,  and  includes  the  back  of  the  thumb,  tho 
dorsal  surfaces  of  the  first  and  second  metacarpals,  the  lower 
half  of  the  dorsal  surface  of  the  first  phalanx  of  the  index 
finger  and  a  portion  of  the  dorsal  surface  of  the  forearm  on  the 
radial  side,  and  of  the  upper  arm  as  far  as  the  scai'. 

April  2Sth. — Operation  :  The  musculo-spiral  nerve  was   found 
completely  divided,  the  ends  being  held  in  contact  by  some  fibrous 
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I  issue  about,  a  quarter  o£  an  incli  in  thickness.     The  ends  were] 

-  resected  and  stitcJied  with  catgut.  I 

May  4th. — Wound  suppurating.     The  arm   is    bandaged,  sn^l 

thi«  condition  of  sensation  cannot  be  estimated.     He  says  he  haafl 

had  pricking  sensations  all  night.  I 

7th. — Slight    return    of  sensation    in    the    upper    part    of    the  J 

forearm  and  back  of  the  hand.  I 

18th. — Can  localize  on  the   dorsum  of  the  first  phalanx  of  the  J 

thumb.     No  further  improvement  whilst  in  lioapitsl.  I 

July  i3th.^No  marked  trophic  changes.  The  hand  ial 
oedematous.  No  improvement  in  sensation.  No  return  of  mua->fl 
cuiar  power,  and  no  reaction  to  fai-adism.  I 

27th. — No   improvement  in  sensation.     Slight  power  of  ext«n—B 
sion   of   the   wrist,  but   not   of   the   fingers.     No   wasting.     No 
trophic  changes.     The  hand  is  straighter  than  formerly,  and  he 
can  now  do  some  work.     The  skin  of  the  previously  aneesthetic 
area  is  now  hy perse sthetic  to    friction,   which    he  says  causes  a    1 
feeling  as  if  the  arm  was  bruised,   and  makes  the   fingers  tingle.    I 
The  patient  says  he  has  frequent  shooting  and  tingling  aensatdona   I 
up  and  down  the  arm.  I 

Nov.  16. — Much  improved.  Good  ext^'usion  of  WTist  and  fingers,  I 
though  not  so  strong  as  on  the  other  side.  Electrical  exami-  I 
nation:  No  contraction  to  either  galvanism  or  faradism.  Sensa-  I 
tion  improved,  but  still  much  impaired  over  the  area  which  was  I 
originally  anesthetic.  He  has  a  boil  on  the  anu  at  the  outer  I 
margin  of  the  anscsthetic  area.  I 

March  35,  1884. — The  hand  is  quite  useful.  He  is  at  his  work  I 
as  a  boot-clicker.  Sensation  still  but  little  improved  since  the  I 
.  operation.  Muscles :  Full  power  over  the  ext-ensors,  which  are  I 
plump.  The  measurements  are  tlie  same  as  those  of  the  other  I 
arm.  Extension  movements  are  perfect.  There  is  no  faradic  con-  I 
tractility,  but  after  faradism  the  arm  feels  less  numb.  He  has  no  I 
pain,  but  the  whole  of  the  foreann  tingles  if  the  scar  or  the  eklu  I 
of  the  antesthetic  area  is  touched.  I 

April  plh. — Ami  strong  and  well.  The  previously  AnsGB-  I 
thetic  area  sweats  much  more  profusely  than  the  rest  of  the  arm.  I 
He  says  he  has  no  pain  except  when  the  arm  is  cold,  and  also  fl 
from  half  an  hour  to  an  hour  before  raiu.  Electrical  examination :  I 
'JTie  extensors  of  the  wrist  and  of  the  thumb  react  to  faradism  J 
and  galvanism,  those  of  the  fingers  do  not  yet  react.  He  has  I 
been  using  a  liniment  of  equal  parts  of  lin.  sap.  and  lin,  camph,        M 
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March  37,  1885. — Muscles  still  perfectly  natural.  No  clinnge 
in  sensation. 

The  result  in  this  case  was  most  satisfactory,  for  the  paralysed 
muscles  entirely  recovered.  The  small  amount  of  the  hand  supplied 
by  the  radial  nerve  is  also  well  instanced,  and  the  return  of  motor 
power  before  restoration  of  sensation  is  worthy  of  notice. 

Case  XXl\ .--Lmi^ton.—Sccomlary  Suture  of  the  MeiHaii  'Uul 

JJlnar  Nerves  four  iiwnths  nfter  injury. — Improi-fmcnl. 
Charlotte  W.,  aged  eighteen,  was  admitted  into  St.  Bartholomew's 
Hospital  on  May  15,  1884.  On  Feb.  15th  she  liad  fallen  and 
thrust  !ier  hand  throngh  a  window,  and  inflicted  a  deep  wound  on 
the  front  of  the  wrist,  two  and  a  half  inches  above  the  joint. 
Since  that  time  she  had  lost  sensation  in  the  ring  and  little 
fingers,  and  the  hand  had  become  weakened. 

May  15th. — Present  condition — Sensation:  Palm  of  hand :  Not 
impaired  on  the  radial  side ;  no  sensation  on  the  ulnar  side.  Back 
of  hand :  Sensation  good.  Thumb  :  Sensation  absent  on  the  palmar 
aspect  of  the  ungual  phalanx,  but  good  elsewhere.  Index :  Same 
as  the  thumb.  Middle  :  No  sense  of  touch  except  at  the  back  of 
the  first  phalanx.  King  and  little  fingers  are  f[uite  anaesthetic. 
Muscles :  Wasting  of  the  interossei  and  muscles  of  the  ball  of  the 
little  finger;  also  of  the  muaciea  of  the  thumb  to  a  less  extent. 
The  patient  has  slight  power  o£  ojiposition  of  the  thumb.  Elec- 
trical examination :  Tlie  opponens  responds  slightly  to  faradism, 
but  none  of  the  other  muscles  respond  at  all.  The  fingers  are 
tilted  backwards  at  the  metacarpal  joints,  'llie  hand  is  clawed. 
Trophic:  The  sore  left  by  a  burn  is  found  at  the  tip  of  a  finger. 
The  injury  was  inflicted  without  her  knowledge  eight  weeks  ago. 
All  the  fingers  are  blue  and  cold. 

i6th. — Operation:  The  median  nei-ve  was  found  completely 
divided,  and  the  ends  separated  one  and  a  half  inches.  Iliey 
were  stretched,  resected,  and  sewn  with  kangaroo  tendon.  Tlio 
ulnar  nerve  was  found  partly  divided,  and  sutured  In  a  similar 
manner. 

17th. — She  says  that  the  fingers  feel  better  than  before  the 
operation,  but  there  is  no  evident  return  of  sensation.  The  wound 
healed,  with  some  suppuration,  and  the  patient  went  out  on 
June  13th,  but  little  improved  in  respect  to  sensation,  and  not 
at  all  in  respect  to  the  muscle?. 
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Sept.  5tli. — Tiiere  is  no  improvement  at  all. 
March  27,  1885. — ^The  liand  is  worse,  and  is  altogetlier  in  a 
miserable  condition.  The  whole  oftlie  muscles  snpplied  by  the 
median  and  ulnar  nerves  are  wasted  and  powerless.  The  three 
fingers  on  the  ulnar  side  of  the  hand  are  blue,  cold,  and  absolutely 
anroathetic.  All  the  nails  are  ridged  and  curved,  but  the  index 
finger  and  the  thumb  are  less  affected  in  every  way  than  the  other 
three  digits.  The  thumb  is  almost  quite  iiatural.  Electrical 
examination :  No  reaction  o£  any  muscles  in  the  Jiand.  All  the 
joints  are  stiS,     The  patient  ia  to  be  galvanized  twice  a  week. 

Sept.  7th. — She  was  galvanized  regularly  for  two  months, 
and  used  a  stimulating  liniment  to  the  hand.  She  ia  very  greatly 
improved.  Sensation  almost  perfect.  Localizes  everj'where  quite 
readily.  Tlie  hand  is  no  longer  so  cold  and  glazed,  the  nails  are 
less  ridged,  the  finger-joints  less  stiff.  The  muscles  of  the  hypo- 
thenar  eminence  as  well  as  the  flexor  brevis  |X)llicis  act  to 
faradism,  but  not  to  galvanism.  She  has  some  return  of  [Mwer 
in  the  same  mtisclea. 

Ordered  to  go  on  with  the  same  treatment. 

This  case  is  to  me  one  of  great  interest.  Ten  months  after 
operation  the  hand  was  in  about  as  wretched  u  state  as  could  well 
be  imiigined,  and  anything  more  apparently  hopeless  I  have  never 
acen  ;  yet — whether  as  the  result  of  treatment  or  no  I  cannot  say 
— in  another  six  months  im]>rovement  was  ao  rapid  that  a  happy 
tenuiniitiou  might  be  confidently  anticipated. 
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CHAPTER  XL 
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The  value  of  the  opei-ation  of  secondary  suture  must  be  jiidged 
entirely  from  a  clinical  standpoint ;  for  that  reason  I  have  thought 
it  advisable  to  detail  somewhat  at  length  the  cases  I  have  myself 
observed,  so  that  others  might,  as  far  as  possible,  be  placetl  iii 
possession  of  the  facts  which  form  a  basis  for  the  conclusions  I 
shall  venture  to  draw. 

I  have  also  appended  a  short  summary  of  the  cases  recorded  in 
surgical  literature  up  to  the  end  of  thi'  year  1885.  These  might 
eEisily  have  been  supplemented  by  others  of  still  more  recent 
date,  but  they  are  quite  sufficiently  numerous  for  my  present 
purpose  ;  and,  for  the  reasons  given  further  on  in  this  chapter, 
I  do  not  attach  so  much  importance  to  the  i-esults  of  published 
cases  as  I  do  to  the  study  of  those  I  have  myself  watched. 

Caxs  of  Secondary  Nerve  Suture  occurring  in  St.  Sarlholom^w's 
Soxpitcd. 


Median  Nerve. 

Ulnar  Nene. 

SDCCCSsful 

.     , 

SuccesefiU        . 

7 

Partially  Bnccesaf  ul . 
FaUnre     .... 

■     S 

Partially  sncoessfnl . 
FaUnte     .... 

6 

3 

Total 

■    7 

Total        . 

15 

Muaeulo-aph-al  Nerve. 

Median  and  Ulnar  Nerves 

S access ful 

I 

Partially  successful .         . 

I 

Grand  total 

.     34 

Successful 

Partially  successful 
Failures 

i 


Cases  of  Sivom/art/  Nfrce  Suture  reeorded  in  Surgical  Likrature, 
Of  Fifth  Cervical  Nerve. 
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0/  SfciiUin  Nerre. 

d 

Partially  succeasfiil 

FaUure 

S 

Total 
0/  Ulnar  Nerre. 

•  " 

^ 

Total 
Of  Miiaciilo-apir(d  Nerrc. 

■       9 

^ 

Total 
0/ IliulM  Serve. 

.     16 

Of  Median  a>u1  VUar  siM!illam',.,t,hj. 

Failure 

TotJil 
OfMeiUan  aa>i  Radial  nimullaiicoiialy. 

■       J 

.      6 

Of  Sdalie  Nen-e. 

Total 
Of  r<q,Jikiil  Werw. 

■       J 

Giving  a  grand  total  ot  49  cascji,  of  whicb  there  were- 

- 

-     14 

If  the  cases  recorded  by  myself  be  added  to  tliose 
ber  imtbors,  tbe  totals  will  read : 

recorded  by 

Partiiillj  successful 

.    16 

Total        .■       . 

■    73 
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In  drawing  up  the  above  snmmary  of  my  own  recorded  cases  I 
have  been  very  careful  not  to  include  amongst  the  "  successea  " 
any  but  those  in  wliich  there  appeared  to  he  either  a  complete, 
or  almost  complete,  restoration  of  function,  ilany  of  the  cases 
which  I  have  only  placed  under  the  head  of  "  partially  successful," 
might,  with  almost  equal  fairness,  have,  been  placed  under  the 
first  heading,  and  I  have  no  doubt  that  in  timo  they  will  deserve 
such  promotion. 

In  the  published  cases  recorded  by  other  authors  I  have  often 
had  much  diSicalty  in  deciding  whether  to  place  the  case  under 
the  "successful "  or  the  " partially  successful "  class.  I  have,  in 
cases  of  doubt,  generally  placed  them  under  the  latter ;  but  where 
the  details  are  but  few,  and  where,  as  is  often  the  case,  the  return 
of  sensation  alone  is  noted,  it  is  impossible  to  accurately  estimate 
the  value  of  the  individual  operation. 

But  although  I  have  taken  all  the  care  possible  in  this  summary, 
as  in  that  of  cases  of  primary  suture,  this  table,  like  the  other,  is 
misleading.     The  cause  of  error  in  each  is  the  same. 

Perhaps  one  of  the  first  things  that  strikes  one  on  a  considera- 
tion of  the  cases  noticetl  by  myself,  is  the  considerable  Iniijlh  0/ 
tviii':  that  frequently  elapsed  between  operation  and  material  im- 
provement. More  especially  is  this  the  case  in  connection  with 
the  rfnloriilioH  "/  musiciilur  pmrcr.  This  is  a  i>oint  of  such  im]X)rt- 
ance  that  I  shall  venture  to  still  further  analyse  the  rejxirted  cases. 

Of  my  cases  of  secondary  suture  of  the  median  nerve,  in  the 
case  recorded  as  u  success  the  latter  was  not  attained  for  more 
than  four  and  a  half  months  after  the  injury. 

In  two  of  the  cases  of  successful  snture  of  the  ulnar  nerve,  nearly 
two  years  elapsed  before  restoration  of  function  was  perfect. 

In  the  other  five  cases  the  length  of  time  required  for  repair 
was,  respectively,  one  year  and  nine  months,  three  years  and  six 
months,  two  years  and  nine  months,  two  years  and  one  month,  and 
two  years. 

In  the  one  ca.se  of  sntnre  of  the  mnsculo-spiral,  power  did  not 
commence  to  return  for  three  months,  and  almost  a  whole  year 
elapsed  before  motor  power  was  perfected. 

In  the  cases  of  secondary  suture  in  which  successes  have  been 
recorded  by  other  surgeons,  the  time  that  elapsed  in  several  cases 
before  complete  restoration  resulted  was,  respectively,  one  year, 
two  years,  a  year  and  ten  months,  a  year  and  a  half,  one  year,  two 
years,  three  years,  one  and  a  half  years,  &c. 


In  ra&nj  cases  a  much  shorter  time  was  reqniaite,  bat  the  above 

inBt.aiicea  are  sufficient  to  show  that,  because  restoration  of  power 
ia  not  complete  after  a  few  months,  this  is  no  reason  for  consi- 
dering the  case  a  failure,  or  for  supposing  tliat  further  improve- 
ment will  not  take  place.  All  that  I  have  said  on  this  subject 
when  writing  of  primary  suture  applies  here  equally  well ;  and  I 
would  now  point  out  that,  with  these  facts  to  work  ujxtn,  a  further 
investigation  of  the  cases  recorded  by  myself  and  others  must 
result  in  the  inevitable  conclusion  that,  in  many  of  the  cases  which 
are  included  amongst  those  of  "  failure  "  or  of  "  partial  success," 
a  further  improvement  was  to  be  expected,  and  would  probably 
ensue. 

Thus,  if  we  look  at  the  cases  I  have  placed  under  the  heading  of 
"  partial  success,"  we  shall  find  that,  of  my  own,  those  of  median 
suture  were  only  under  observation  for  nine  months,  eight  and 
a  half  months,  five  weeks,  five  mouths,  and  one  year  respectively. 
Those  of  ulnar  division  for  a  year  and  a  half  two  years  and  a  half, 
and  one  year.  That  of  the  median  and  ulnar  simultaneously,  for 
one  year  and  a  half.  Some  of  these  jiaticnts  are  still  under 
observation,  and,  from  the  way  in  which  they  have  improved,  and 
continue  improving,  1  confidently  anticipate  a  favourable  termi- 
nation. In  the  case  of  "  improvement "  in  the  suture  of  the  median 
and  ulnar  nerves,  there  was  no  change  for  a  year  and  three  months, 
and  then  rapid  restoration  of  power, 

Seen  in  this  light,  the  cases  in  which  only  a  partial  success,  or 
else  a  failure,  is  recorded  by  other  surgeons,  assume  a  very  different 
asjject. 

Of  the  cases  of  "  partial  success,"  those  of  median  suture  were 
under  observation  for  only  twenty-six  days,  one  year,  several 
weeks,  six  weeks,  and  seven  weeks  respectively.  That  of  ulnar 
suture,  for  five  weeks. 

Those  of  muse  III  o-spii-al  suture  for  two  and  a  half  months,  ten 
weeks,  and  two  months. 

Those  of  suture  of  the  median  and  ulnar  nerves,  for  seven  months 
aud  for  five  weeks. 

That  of  the  sciatic  for  a  doubtful  time. 

That  of  the  popliteal,  for  three  years. 

Of  the  cases  of  "  failiuv  "  recorded  by  other  authors,  those  of 
median  suture  were  kept  under  notice  for  eight  weeks,  "a  few 
weeks,"  and  in  the  third  case  for  no  special  time  mentioned. 
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Those  of  sntnre  of  the  ainar,  for  two  months,  a  doubtful  period, 
and  for  eight  months  respectively. 

Those  of  miiaculo-Bpiral  suture,  for  twenty-sis  days  and  for  a 
"short  time." 

Those  of  suture  of  the  median  and  ulnar  simultaneously,  for  six 
months,  three  months,  and  a  few  months. 

That  of  the  sciatic  nerve  for  one  year. 

Thus  of  all  these  cases  of  recorded  "partial  snccess"  or 
"  failure,"  but  one- — and  that  a  "  partial  success" — was  obsei-ved 
for  more  than  a  year,  whilst  most  of  the  others  were  not  seen  for 
more  than  a  feiv  weeks  after  suture. 

It  is  not  possible  to  consider  these  results  as  final.  I  have 
shown  that,  in  cases  kept  under  notice  for  a  sufficient  length 
of  time,  recovery  may  ensue  wliere  failure  has  been  expected. 
Of  the  cases  that  I  record,  moat  were  discharged  from  hospital 
but  little  better  than  on  admission;  yet  in  almost  all — in  all,  in 
fact,  but  two — improvement  ensued  at  a  lat^-^r  date. 

Alost  of  what  I  have  just  written  is,  as  I  said  at  the  commence- 
ment, in  reference  to  the  return  of  nwlur  power;  and  if  we  consider 
that  at  the  time  of  suture  the  muscles  were,  in  the  majority  of  these 
cases,  in  a  state  of  advanced  degeneration  and  ati-ophy,  I  think 
that  the  long  time  required  for  restoration  is  only  what  might  bo 
expected.  The  ner\-e  has  to  be  repaired,  and,  after  Hint,  the 
muscle  has  to  be  remMh-,  This  ivstoi-afion  of  inuKcle  is  indeed 
one  of  the  most  marvellous  evidences  of  recuperative  power  ever 
met  with  in  the  human  body.  Muscles,  of  which  there  scarcely 
appears  to  be  any  remains,  may  be  entirely  restored  in  bulk  and  in 
power.  It  ia  wonderful  that  this  occurs  at  all,  and  that  it  should 
occur  rapidly  is  not  to  be  supposed. 

In  the  cases  in  which  sensation  returns,  the  most  varying  times 
are  required  for  its  restoration.  In  some  cases  there  was  restora- 
tion of  sensation  within  twenty-four  hours  of  operation,  and  in 
others  within  two  or  three  days.  In  some,  again,  sensation  did 
not  return  for  many  months ;  in  others,  it  required  a  year  or  more 
for  its  further  development.  It  is  very  noticeable  that  in  some  of 
my  own  cases,  as  well  as  in  a  few  of  the  others,  a  rapid  return  of 
sensation  after  operation  was  followed  by  an  equally  rapid  loss, 
after  a  few  days  of  hope. 

How  is  this  rapid  return  to  be  accounted  for  ?  It  has  been 
noticed  to  occur  at  almost  all  times  after  section,  at  intervals  of  a 
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few  weeks  or  of  many  mouths.  For  my  own  part,  I  do  not  doubt 
that  it  implies  a  restoration  of  continuity  between  the  divided 
ends  of  injured  axis  cylinders.  Either  some  of  the  latter  have  not 
entirely  degenerated,  or,  as  in  the  two  cases  of  median  suture 
observed  by  myself,  they  have  again  regenerated.  This  is,  in  my 
opinion,  the  only  rational  explanation.  Some  authors,  on  tli© 
other  hand,  believe  that  the  return  is  due  to  some  changes  which 
ensue  in  the  other  nen-e-trunks  as  the  result  of  the  section  of  the 
bulboaa  extremity  of  tlie  proximal  wounded  end,  though  what 
these  changes  are  they  do  not  suggest,  much  less  prove,  and,  for 
the  present,  at  least,  I  shall  continue  to  be  sceptical  as  to  their 
existence.  It  has  been  argned  that  it  is  not  possible  to  explain 
restoration  of  sensation  by  a  re-establishment  of  continuity  of  the 
divided  axis  cylinders  if  you  do  not  lind  the  said  axis  cylinders 
in  the  resected  portion  of  the  peripheral  end.  At  first  sight  this 
appears  plausible.  It  is  certainly  nothing  more.  My  owu  experi- 
ence of  microscope  work  is  by  this  time  considerable,  but  I  would 
certainly  not  be  prepared  to  say  that  because  I  could  find  no  axis 
cylinders  in  a  tag-end  about  one-eighth  of  an  inch  long,  therefore 
they  did  not  exist.  T  can  conceive  nothing  more  difficult  than  to 
search  for  such  remnants  of  nerve-tissue  in  the  end  of  a  wasted 
nerve  mingled  with  the  products  of  inflammatory  action.  The 
only  rational  explanation  of  a  return  of  poicn-  to  lot-alizf  aa  well 
as  to  perceive  sensation  after  secondary  suture  is  that  it  is  due  to 
reunion  of  the  divided  axis  cylinders. 

How,  then,  shall  we  explain  the  not  infrequent  disappearance 
of  the  recently  restored  sensation  ?  My  own  experience  is  that 
this  (li. 'appearance  is  usually  coincident  with  the  establishment  of 
suppuration  or  of  infiammaton"  swelling  about  the  wound,  and  I 
consider  that  in  such  cases  the  recently  united  nerve-ends  become 
separated  for  the  time  by  inflammatory  exudation.  'ITiis  lost 
sensation  may  again  return  in  a  few  days,  and  in  time  become 
perfected. 

There  is,  however,  another  point  of  considerable  interest  yet  to 
be  noticed — namely,  the  rapidity  with  which  regeneration  sets  in 
after  the  ends  have  been  reunited.  Ijooking  at  what  we  know  of 
the  changes  occurring  in  the  periphery  of  a  divided  nerve  we 
might  almost  be  led  to  expect  that,  in  the  most  favourable  cases, 
the  nerve  suture  would  but  place  the  divided  ends  in  a  favourable 
position  for  union  to  occor  after  such  a  time  as  is  re(|uired  for  the 
processes  of  degeneration  and  regeneration  to  be  completed.     But 
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tLe  cases  before  na  aliOw  very  clearly  that  the  reunion  of  the 
proiimfil  and  peripheral  ends  hastens  nioet  materially  the  re- 
parative changes  in  the  latter,  so  that  instead  of  a  year  or  more 
being  required  for  the  restoration  of  the  nervous  funttioo  this  is 
often  re-established  within  a  few  months  of  the  operation,  even 
when  this  has  taken  place  montha  after  the  original  accident,  and 
conseqijently  at  a  time  when  the  peripheral  fibres  are  snpposed  to 
be  in  their  moat  degenerati'  condition.  The  exact  manner  in 
which  this  is  brought  about  has  not  yet  been  demonstrated,  but  J 
should  supjx»S6  that  the  increased  rapidity  of  repair  is  simply  due 
to  the  reunion  of  the  nen'e-fibrea  with  their  centre  of  nutrition. 
There  can  be  no  doubt,  that  at  the  time  of  suture  the  nervt^-filires 
may  bo  in  an  extremely  degenerate  condition,  the  myelnie  being 
destroyed  and  many  of  the  axis  cylinders  absent,  and  yet  that 
nnion  may  occur  within  the  first  twenty-four  hours,  as  in  the 
cases  to  which  I  have  alluded. 

FrognoBlB  of  Cases  of  Secondary  Suture  of  Nerves. 
—Speaking  generally,  I  believe  that  the  prognosis  of  cases  of 
secondary  nerve  suture  is  that  great  improvement  ia  almost 
certain  to  follow,  and  that  complete  success  ia  to  be  expected  in 
the  raajority  of  instances. 

I  believe  that  this  prognosis  is  justified  by  the  histories  of  the 
cases  I  have  mentioned.  Naturally,  'perhaps,  I  am  influenced 
greatly  by  the  comlilions  of  tlio  patients  I  liave  myself  ubsen-ed, 
and  when  I  have  seen  one  after  the  other  improve,  often  after  a  year 
or  two  of  paralysis  and  of  deformity,  I  am  inclined  to  think  that 
if  the  nerve-ends  are  still  in  contact  there  is  yet  hope  for  all.  I 
have  already  endeavoared  to  explain  the  occurrence  of  many  of 
the  reported  cases  of  failure,  and  shall  again  refer  to  this  subject. 
As  to  how  long  may  be  required  for  this  restoration  of  function 
nothing  definite  can  be  said,  but  where  there  is  great  muscular 
atrophy  the  surgeon  may  feel  sure  that  a  really  rapid  restoration 
of  power  is  a  physical  impossibility.  I  would  give  up  no  case 
until  after  several  years. 

As  in  cases  of  primary  suture,  I  believe  that  restoration  is  both 
more  rapid  and  more  perfect  in  the  young  than  in  the  old,  that  it  is 
more  rapid  in  warm  weather  than  in  cold,  and  that  certain  nerves 
— the  musculo-s]>ira],  especially — are  more  prone  to  unite  than  are 
others.  I  would  refer  for  further  evidence  to  what  I  have  already 
said  on  the  subject  of  primary  suture. 

In  the  case  of  secondary  suture,  however,  a  question  has  to  be 
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considered  that  dofs  not  arise  in  the  case  of  suture  of  recently 
divided  nerves.  It  is,  What  is  the  influence  of  the  leuRth  of 
time  that  elapses  between  the  injury  and  the  suture  ?  I  confeaa 
that,  at  first,  I  was  disposed  to  think  that  the  length  of  time 
exercised  more  influence  than  I  am  at  present  inclined  to  attribute 
to  it.  Nevertheless,  I  still  beliL^ve  that  it  may  in  certain  cases 
materially  influence  the  resnlt. 

As  I  have  already  pointed  out,  the  peripheral  end  may  be  in 
varying  stages  of  regeneration  or  degeneration  at  the  time  of 
SDture,  and  though  it  might  perhaps  be  expected  that  a  corre- 
sponding difference  iu  the  rapidity  of  union  could  be  established, 
and  though  1  myself  had  expected  to  find  such  a  difference,  I 
cannot  say  that  my  expectations  have  been  realized. 

It  certainly  cannot  be  said  that  reunion  follows  more  rapidly 
after  suture  jierformed  a  few  weeks  from  the  injury  than  after  the 
same  operation  some  months  after  section.  Neither  is  the  revere© 
true.  I  believe  that  a  careful  study  of  the  recorded  cases  will 
show  that,  within  at  any  rate  the  limits  of  a  year,  the  time  after 
injurj-  at  which  suture  is  performed  does  not  materially  influence 
the  subsequent  rapidity  or  perfection  of  the  union. 

In  one  of  my  cases  of  seconclmy  suture  of  the  ulnar  nerve,  how- 
ever, suture  was  not  performed  until  after  the  lapse  of  two  years, 
and  the  success  which  has  followed  in  this  case  is,  I  believe,  un- 
paralleled in  the  record  of  cases  hitherto  published.  In  another 
case  also  of  suture  of  the  median  and  ulnar,  the  operation  was 
not  undertaken  until  two  years  and  a  half  after  the  accident,  yet 
in  this  patient  there  is  jiartial  return  of  sensation,  of  motion,  and  of 
muscular  reaction  to  faradism.  It  is  thus  rendered  certain  that 
restoration  of  muscle  and  of  muscular  power,  as  well  as  return  o£ 
sensation,  may  ensue  on  operations  done  as  late  as  two  years  and 
a  half  after  ijijury. 

I  have  also  quite  recently  seen  a  case  in  which  suture  of  the  ulnar 
nerve  was  performed  twelve  years  after  section.  The  patient  was 
one  of  the  students  at  St.  Bartholomew's  Hospital,  aged  twenty, 
and  asked  my  advice  as  to  the  chances  of  success  if  an  operation 
was  undertaken.  I  told  him  that  improvement  was  probable, 
that  as  the  operation  was  trifling  I  should  advise  its  performance, 
and  ultimately  jierauaded  him  to  come  into  one  of  the  wards 
under  the  care  of  Mr,  Howard  Marsh,  who  sutured  the  nerve 
without  any  difficulty.  At  the  present  time,  eight  months  after 
the  operation,  there  is  decided  return  of  sensation  in  parts  pre- 
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vionBly  anffistlietic,  and,  judging  from  the  rapid  extenaion.  of  tliearea 
of  renewed  sensibility,  there  seema  good  reason  to  hope  for  mucli 
more  improvement.  It  is,  of  course,  too  early  to  expect  improve- 
ment in  the  muscles,  and  a.  year  or  two  must  elapse  before  any 
final  conciusions  can  be  drawn. 

Of  the  cases  pnbliaiied  by  other  authors,  in  one,  aiitare  was  per- 
formed fourteen  months  after  injury;  the  case  is  recordi'd  as  a 
failure,  but  the  patient  was  only  kept  under  obaen-ation  for  three 
months  after  operation,  so  this  report  cannot  be  considertd 
final. 

In  one  case  the  operation  was  performed  after  two  and  a  half 
years.  'Phis  again  waa  a  failure,  but  the  patient  was  only  obaerved 
for  twenty-six  days.  In  onecasesecondarysutureof  the  sciatic  was 
performed  nine  years  after  injury  with  alight  resulting  improve- 
ment. In  one  patient,  whose  case  is  recorded  by  Tillaux,  a  restora- 
tion of  sensation  followed  suture  of  the  median  ncr\-e  fourteen  years 
after  injury.  The  case  was  rejiorted  seven  weeks  after  operation, 
and  no  improvement  in  muscular  power  was  noted.  In  the  latter 
case  it  is  im^mrtant  to  observe  that  the  peripheral  end  was  much 
atrophied,  and,  further,  that  in  the  resected  portions  no  nerve 
elements  were  found,  though  on  the  latter  fact  I  do  not  lay  mncli 
stress. 

In  another  case,  recorded  by  Sir  W.  Mac  Cormac,*  considerable 
improvement  followed  on  suture  of  the  ulnar  nerve  six  years  after 
its  section,  but  the  details  of  the  case  are  unfortunately  insufficient 
to  allow  of  any  very  definite  conclusions  being  drawn  aa  to  tho 
ultimate  result,  and  it  ia  not  stated  for  what  length  of  time  the 
patient  was  kept  under  obsen-ation. 

Mr.  Reginald  Harrison  has  described  a  partially  successful  case 
of  suture  of  the  median  and  ulnar  nerves  after  an  interval  of 
eighteen  montlis,  the  state  of  the  patient  eighteen  months  after 
operation  being  described  aa  follows :- — He  has  resumed  his 
employment  aa  a  groom,  and  can  button  hia  clothes  and  use  a 
Spade  just  as  well  as  before  the  accident.  ITie  thumb  can  be  fully 
and  normally  extended  and  flexed.  The  index,  middle,  and 
ring  fingers  cannot  be  fully  flexed.  The  little  finger  is  of  no  use, 
and  is  slightly  and  permanently  flexed.  Hensation  ia  everywhere 
complete  except  in  the  little  finger. 

The  question  then  arises,  "Will  function  be  restored  if  suture 
is  performed  at  any  'ength  of  time  after  injury?      That  aome 
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Causes  of   Failure   of  Secondary   Nerve   Suture. — 

In  dealing  with  the  causes  of  failure  of  primary  suture  of 
nervea  I  have  already  stated  my  opinion  that  it  is  frequently 
due  to  sloughing  or  extensive  suppuration  of  the  wound.  Tlie 
same  causes  may  also  prevent  success  in  secondaiy  suture. 

In  the  only  case  of  secondary  suture  of  the  median  ner\-e  under 
my  own  obsen'ation  which  resulted  in  failure,  the  wound,  and  pro- 
bably the  nerve,  aloughi'd.  In  those  cases  where  there  was  much 
suppuration  ujiion  was  generally  more  tardy.  In  a  case  recorded  by 
Mr.  Pj'e  of  secondary  suture  of  the  ulnar,  the  cause  of  failure  was 
found  to  be  the  compression  of  the  nerve  by  acar  tissue,  and  after 
the  latter  had  been  separated  restoration  of  function  was  rapid. 
This  case  is  quite  analogous  to  that  recorded  by  Bus(;h-Mailelung 
of  a  similar  0[jeratiou  with  a  similar  result  for  a  case  of  primary 
suture  of  the  musculo- spiral  in  which  the  functions  were  not 
restored. 

The  giving  way  of  the  suture  may  also  undoubtedly  cause  non- 
union, and  thus  wo  find  that  all  the  cauBes  of  failure  present  in 
cases  of  primary  suture  may  also  bring  about  a  similar  result  in 
those  of  secondary  suture. 

The  treatment  also  of  cases  in  which  secondary  suture  has  not 
n'Hulted  in  union  is  similar  to  that  which  I  have  recommended  in 
cases  of  failure  after  primary  suture.  The  sutured  niTve  should 
be  exposed.  If  its  ends  have  becomo  separated,  they  should 
again  be  sutured.  If  the  nerve  is  compressed  by  cicatricial 
tissue,  or  is  unduly  adherent,  it  should  be  freed  fi-om  presj'.ure 
and  stretched. 

Treatment  of  Cases  in  which  the  Resected  Nerve- 
ends  cannot  be  brought  into  apposition. — In  a  cer- 
tain numbiT  of  cases  of  old  nerve  injurj'  it  is  imposaiblt!  to  bring 
the  ends  into  apposition  on  account  of  their  extreme  retrac- 
tion. Such  a  condition  is  fortunately  not  a  common  one,  for  the 
operaiion  of  stretching,  followed  by  careful  attention  to  posi- 
tion, is  usually  sufficient  to  overcome  the  retraction.  I  have 
never  seen  it  necessary  to  abandon  an  operation  from  this  cause 
alone. 

The  question  is,  nevertheless,  one  of  much  importance  for  the 
few  patients  who  may  be  in  such  an  unfortunate  position,  and 
various  remedies  have  been  suggested. 

First,  there  are  the  two  suggestions  of  Letievant,  to  which 
allusion  has  already  been  made  in  dealing  with  the  qaestioa  of 
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.  of  recent  nerve  wounds  where  niacli  nerve 
haft  been  removed  by  injarj-. 

The  treiitm'.-Dt  alladed  to  as  recomm^-nded  by  ihu 
nstiB  in  either  Eatnring  the  lower  end  on  to  the  freshened  saria^x 
on  a  neigfa  boa  ring  trank,  or  el»e  in  spHlling  the  opper  end. 
taming  down  a  portion  by  way  of  a  f^raft. 

Although  I  do  not  think  that  siirh  treatment  is  to  be 
mended  in  cases  of  recent  wound,  where  by  other  means  muon 
may  be  obtained,  yet  I  am  not  dii^posed  to  altogether  oondenm 
either  of  tliese  methods  in  dealing  with  a  case  in  which  all 
attempts  at  onion  have  failed,  and  in  which  the  parts  are  left  in  a 
faopeleflsly  crippled  condition.  Of  the  two  suggestions  I  ^otild 
prefer  to  practise  the  latter,  as  it  does  not  involve  any  interference 
with  neighbouring  healthy  nerve-tnuiks. 

The  next  soggestioa  in  that  the  space  between  the  sepamte<d 
ends  should  be  filled  by  "  grafting  "  into  it  a  portion  of  freah  nerve 
taki'Q  from  an  animal  or  from  a  recently  amputated  limb. 

The  operation  of  nerve  gracing  and  transplantation  has  been 
experimentally  performed  by  Gliick  and  Johnson,  and,  according 
to  them,  with  success. 

Aa  far  as  I  am  aware,  there  are  only  three  cases  on  record  of 
this  operation  having  been  performed  on  man  for  the  relief  of 
injury. 

The  first  case  is  recorded  by  Tillemana.*  The  patient 
woman,  aged  twi'nty-two.  in  whom  the  median  and  ulnar  m 
had  lieen  divided.  On  the  operation  for  secondary  suture  beqn^ 
performed,  the  divided  ends  were  found  to  be  separated  four  and 
a  half  centimetres.  The  operator  therefore  grafted  portions  of 
a  rabbit's  nerves  between  the  resected  ends.  Sensation  began 
to  return  at  the  end  of  four  weeks,  and  movement  at  the  end 
of  nine. 

The  other  operation  was  performed  by  Kaufmann,  In  a  case  of 
paralysis  of  the  musculo-spiral  following  on  an  injury  to  the  nerve 
in  an  operation  for  removal  of  dead  bone  from  the  lnimeruB,t 
Kaufmaun  practised  on  Dec.  28,  r88o,  the  operation  of  nerve 
grafting.  After  having  freed  and  refreshed  the  two  ends  of  the 
musculo-spiral  nerve  there  was  left  a  separation  of  more  than  four 
centimetres.  In  order  to  fill  the  gap,  he  therefore  transplanted  a 
portion  of  the  sciatic  nerve  of  a  dog.    In  the  middle  of  the  folloi 

3. 

84,  p.  305. 
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jFebniary  it  was  still  impossible   to    prouounceoa  tlie  result   o£ 
this  operation. 

On  Jim.  35,  1S89,  Mr.  Mayo  Robaon  showed,  at  a  meeting  of 
the  Clinical  Society  of  IjoikIoh,  a  girl,  aged  fourteeti,  on  whom  he 
liad  performed  the  opei-fition  of  nerve  grafting.  The  case  was  one 
of  a  neuroma  growing  on  the  median  nerve  in  the  lower  third  of 
the  forearm,  and  necessitating  for  its  removal  the  excision  of  two 
inches  and  a  quarter  of  the  nerve.  Into  the  gap  thus  made  Mr, 
Hohson  tranaplaated,  forty-eight  hours  later,  a  portion  of  the 
posterior  tibial  nervQ  from  a  recently  amputated  leg.  and  in 
thirty-six  hours  there  waa  some  return  of  sensation.  When  the 
case  was  shown  some  four  months  after  the  operation  sensation 
was  almost  entirely  restored,  and  the  patient  localized  a  touch 
quickly  and  certainly,  but  acknowledged,  on  being  asked,  that  iho 
index  and  middle  fingers  did  not  feel  quite  like  the  others.  The 
opponena  and  alKluctor  poUicis  were  also  much  wasted,  but  not 
quite  paralysed,  and  a  small  bulla  had  recently  fonued  on  tho 
index  finger.  TJie  case,  nevertheless,  waa  a  most  encouraging  one, 
and  bid  fair  to  become  a  complete  success. 

In  another  case,  operated  upon  by  Bergmann,  the  separation  of 
the  divided  end  was  overcome  in  another  way — namely,  by  resect- 
ing a  jxirtion  of  the  humerus,  and  so  shortening  the  arm.'  The 
patient  was  a  lad,  aged  fifteen,  who  had  been  severely  wounded  in 
the  right  upper  arm  by  a  circular  saw.  The  wound  had  healed  in 
about  ten  weeks,  but  the  biiy  had  Install  power  of  motion,  and  all 
sense  of  touch  iu  liia  right  arm  and  hiuid.  An  o]jeration  was 
performed,  in  which  the  divided  nerve  was  exposed,  and  it  being 
found  impossible  to  bring  the  ends  together,  two  inches  of  the 
humerus  were  resected.  The  case  has  not  yet  been  recorded  by  the 
operator,  and  it  is  not  mentioned  in  the  British  Medical  Journal 
which  nerve  woe  divided,  or  what  was  the  result. 

With  regard  to  the  beat  operation  to  perform  in  any  case 
where  apposition  of  the  severed  ends  cannot  be  maintained,  I 
am  certainly  of  opinion  that  nerve  grafting  appears  more  likely 
to  be  beneficial  than  do  the  other  operations,  and  in  arriving  at 
this  conclusion  I  must  confess  to  being  greatly  influenced  by 
the  success  attained  by  Mr.  Mayo  Bobson,  who,  as  far  as  I  am 
aware,  is  the  first  surgeon  to  perform  the  operation  with  human 
nen-B,  and  that  in  a  recently  inflicted  woand.  T  cannot  believe 
that  under  any  circumstances  resection  of  bone  is  advisable,  nor 
*  Britiih  Medical  Journal,  1884,  yoI.  ii.  p.  1035. 
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io  I  think  that  either  of  the  operations  recommended  by  L€ti6vant 
lold  out  much  proispect  of  success,  and  if  I  could  obtctin  nerve  I 
ihould  prefer  it  infinitely  to  any  other  material  which  has  been 
:nded,  such  as  decalcified  bone  tube  or  catgut. 
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CHAPTER   XII. 

VABIETIES   OP   NEBTE    INJUBIES. 

L'sDER  the  heail  of  VarietieH  of  Nerve  Injnries,  I  proposu  to 
treat  of  the  diiferent  wavs  iu  wbicJi  nervea  may  be  iujured  apart 
from  Bection  or  laceration  in  open  wounds.  It  will  be  fomid  tliat. 
there  are  mauy  varieties  of  nen'e  injiiiy,  and  although  the 
symjitoms  of  all  have  much  in  common,  still  there  are  many 
points  of  interest  appertaininff  to  each,  and  to  these  and  their 
treatment  I  propose  to  devote  the  following  pages. 

ContuBion  of  Nepves.— The  pathological  changes  which 
occur  in  bruised  nerves  are  somewhat  difficult  to  determine.  'J'he 
effects  of  severe  injuries  of  this  character  appear  to  be  similar 
to  those  produced  by  section,  whilst  in  others  of  leas  severity 
the  conductivity  of  the  nerve  is  only  partially  or  temporarily 
destroyed. 

Krb,*  as  the  result  of  pjqteriments,  concluded  that  bruising  of 
a  nerve-trunk  causes  the  same  change  in  the  white  substance 
of  Schwann  as  does  section,  but  maintained  that  the  axis 
cylinder  remains  intact  in  both  the  peripheral  and  central 
portions.  He  also  described  a  thickening  of  the  neurilemma 
at  the  seat  of  injury,  caused  by  a  collection  of  round  and 
spindle  cells,  which  he  thinks  interferes  with  the  process  of 
regeneration. 

Tillauxt  made  experiments  on  nerves  by  striking  slight  blows 
with  a  hammer  on  the  nerve-trunk.  The  result  of  such  iujuries 
«as  an  extravasation  of  blood  into  the  neurilemma  and  between 
the  fibres,  many  of  which,  at  the  spot  struck,  wore  diminished  in 
diameter,  and  on  either  side  were  irregularly  dilated.  Iu  the  course 
of  a  few  days  the  W'allerian  degeneration  sets  in,  and  the 
medullary  substance  degenerates,  the  axis  cylinders  also  appear 
to  be  implicated  in  the  degenerative  processes. 

»  Arel,w/,ir  AUh.  ileJ.,  1S69.  t  -^i^'i--  CV„t.  At  Xer/t. 
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According  to  Mitchell,  after  slight  injuries,  in  «hich  paralysis 
though  temporary  was  complete,  there  was  usually  but  Httln 
hiemorrliage,  a  few  tibres  were  torn,  "  and  a  large  proportion 
Buffered  simply  a  meclmiiical  disturbance,  which  gave  them  foi' 
the  lime  a  baccated  look,"  and  irregularity  of  outline  due  to  dis- 
placement of  their  semifluid  contents.  "If  a  nerve  disturbed 
only  to  this  degree  be  examined  within  a  tew  days,  when  the 
paralysis  is  no  longer  discernible,  the  nervc-tubea  present  but 
very  slight  traces  of  mechanical  alteration,  and  a  still  later  inspec- 
tion rarely  shows  greater  alteration  of  the  nene  save  in  a  rery 
few  fibres." 

"It  is  therefore  probable  that  the  condition  described  ia  one 
which  is  for  the  moat  part  rapidly  repaired,  and  that  the  tempo- 
rary symptoms  which  follow  slight  nerve  contusions  maybe  due  to 
the  detiuite  mechanical  disturbance  here  spoken  of.'' 

More  seviTe  lesions  break  the  fibres,  and  subject  the  entire 
tubes  ill  the  pn-ssm-e  of  clots  of  blood,  and  to  the  desti-uctive 
effects  of  compression  by  the  material  ]Kiured  out  for  purposes  of 
repair. 

"In  two  of  these  cases  artiticially  produced  in  the  rabbit,  thu 
nen-e-trunk  b.'came  considerably  enlarged,  so  as,  in  one  case  at 
least,  to  be  titly  described  as  a  nenronia." 

It  thus  appears  that  the  pathological  condilion  of  the  nerve- 
fibres  after  bruising  have  been  scarcely  snfiicienlly  studied  to 
yield  any  very  definite  results.  Nevertheless,  Mitchell's  obserrar- 
tiona,  should  they  be  confirmed,  would  supply  an  explanation  of 
the  symptoms  following  slight  contusions;  whilst  in  those  of  a 
more  severe  nature,  I  think  there  can  be  no  doubt  that  Erb  is 
scarci-ly  corn-ct  in  stating  that  the  axis  cylinder  remains  intact. 
It  is  diflicult  to  believe  that  such  can  be  th.-  case  when  the  skin 
and  muscle  supplied  by  the  damaged  trunk  remain  respectively 
in  an  anesthetic  and  jiaralysed  condition,  and  frequently  undei^ 
various  trophic  changes. 

Contusions  of  nci-i-es  may,  like  other  injuries,  be  slight  or 
severe,  and  the  symptoms  resulting  therefrom  will  likewise  vary. 

In  the  m.ilder  cases,  the  injury  will  immediately  cause  some 
]iain  at  the  s^xjt  struck,  with  tingling  and  numbing  referred  to 
the  peri|ihery.  combined  often  with  a  subjective  sensation  of  heat 
and  Hushing,  which  in  eome  few  cases  really  exist.  These 
symptoms,  as  a  ruli',  pass  rapidly  away,  but  in  cases  of  somewhat 
greater  severity  the  tingling.  Ac,  remains  for  several  days.       In 
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oflierB,  a<^in,  tliu  aymploraa  persist,  and  a  condition  of  chronic 
neuritis,  with  neuralgic  and  shooting  pains,  is  establiahcd.  which, 
if  not  cht'ckt'd,  will  continuf  to  spread,  and  be  followed  perliapa 
by  one  or  many  of  the  trophic  lesions  already  described. 

In  cases  of  more  severe  injury,  the  contusion  is  followed  by 
complete  paralysis  and  anaesthesia  of  the  parta  supplied  by  the 
damaged  trunk;  a  condition  which  may  rapidly  pass  away,  may 
t-emain  for  weeks  or  months  before  improvement  seta  in,  or  may 
become  pennaneut.     The  prognosis  is  extremely  difficult. 

'J'he  following  is  a  fairly  typical  case  of  severe  contusion  of  a 


Cask  I, — R.  P.,  aged  twenty-one,  hairdresser,  caught  his  arm 
in  the  travelling  band  of  a  machine;  the  limb  was  crayhed  be- 
tween the  band  and  the  wheel  round  which  it  revolved,  but 
though  very  severely  bruised  there  was  no  external  wound ;  the 
stress  of  the  injury  fell  on  the  middle  of  the  humerus.  On 
admission  to  St.  Bartholomew's  Hospital,  -Tan.  19,  1882,  the 
ttiTQ  was  powerless,  the  elbow  could  not  be  Hexed,  the  wrist 
dropped,  the  fingers,  with  the  exception  of  the  little  one,  were 
motionless.  Those  parts  of  the  forearm  and  hand  supplied  by  the 
median  and  musculo- spiral  nerves  were  ana3sthetic.  In  the  course 
■of  the  next  few  days  bullas  appeared  on  the  index  (iuper  and 
«1oDg  the  radial  border  of  the  hand.  He  Buffervl  but  liltk'  poin. 
Till  July  nth  he  was  treated  with  galvanism  twice  a  week. 
On  that  day  I  made  the  following  note  of  his  condition:  Arm 
generally  wasted.  Circumference  at  elbow  one  inch  less,  and 
at  the  middle  of  the  arm  three-quarters  of  an  inch  less  than  on  the 
opposite  side.  I'orearm  three-quarters  of  an  inch  less  than  its 
fellow.  The  arm  hangs  by  the  side,  but  can  be  abducted  by  the 
deltoid,  and  the  elbow  can  be  extended  by  the  triceps.  There  is  no 
power  of  flexion  of  the  forearm,  and  wrist-drop  is  well  marked. 
All  movements  of  pronation  and  supination  are  absent.  The 
thumb,  index,  and  middle  fingers  are  powerless,  he  can  neither 
iifx  nor  extend  them  ;  there  is  very  slight  power  of  abduction  of 
the  thumb.  The  movements  of  the  ring  and  little  fingers  are 
fairly  good.  Hand  and  forearm  distinctly  colder  than  opposite 
aide  (about  6'  difference  between  the  two  hands) ;  though  the 
day  is  very  warm,  the  skin  is  blue  and  livid.  The  subcutaneous 
tissues  appear  oedematoua  and  pit  on  pressure.  The  whole  fore- 
ftrm,   except   the    ulnar    border    and    a    small   portion  of  ekia 
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eorering  tbe  lover  and  ooter  two  incfaes  of  the  isdla^  ii 
abaoliiteiy  uicstlietic ;  than  u  no  mb»  of  pftin.  beat,  oc 
temperatttre.  The  thmiib,  index,  and  "■■m^  fingers  are  is  m 
siiuiUr  o^nditioD.  A  staaH  patch  of  Asn  over  tbe  baD  of  the 
thumb,  close  to  tbe  wrist-joint,  has  sUgfat  peroeptkm  oi  toach. 
Over  the  r&dial  hAlf  of  the  ring  finger  toa<^  is  impaired.  The 
other  eide  of  the  ring  and  the  little  finger  are  normal.  Tbe 
radial  half  of  the  band,  both  back  and  frrmt.  is  anesthetic  The 
ana^st  li>-tic  fingers  are  much  colder  than  the  fourth  and  fifth.  He 
aayts  they  never  sweat,  and  I  cannot  make  them  do  so  hy  the  most 
vigorous  friction,  though  the  other  hand  is  tjuiie  moist.  Almost 
all  thi-  hair  liaa  disappeared  from  off  the  oater  portion  of  the 
forearm  and  thi-  dorsal  surfaces  of  the  first  phalanges  of  the 
thumb,  index,  and  middle  fingers.  That  which  is  left  is  very 
short  and  stumpy.  Tlie  nails  are  normal.  The  akin  is  not  glossy 
or  atroplii'-d.  H'-  anffera  no  pain.  ITiere  are  several  bolbe  over 
the  outer  bord>-r  of  the  first  metacarpal  bone,  and  over  the  dorsal 
aspect  <)f  the  first  phalanx  of  th-'  index  linger.  The  flexors  of  tb» 
thumb  and  index  tingiT  do  not  resiwnd  to  galvanism,  those  of  the 
other  fiug'TH  do.  The  extensors  and  flexors  of  the  wrist  react 
verj-  sligjitly.  With  regard  to  seosatioD.  it  is  noticeable  that, 
although  lie  has  no  sense  of  touch,  pain,  or  tem|jerature  in  tbe 
parts  above  stated,  he  can  fee!,  and  can  occasionally  localize 
slight  friction  applied  to  the  anaesthetic  parts.  From  this  date 
he  was  regularly  galvanized  twice  a  week,  and  directions  were 
given  tliat  tlii'  arm  should  be  well  nibbed  twice  a  day  with  equal 
parts  of  lin.  ammonia}  aad  Hn.  saptinis.  Under  this  treatment  he 
very  slowly  impmved,  and  on  Dec.  12th  had  regained  much 
jjower  in  tin-  hand  and  forearm,  the  skin  of  the  hand  also  was  not 
Bo  cold  and  livid,  and  no  eruption  of  any  kind  had  appeared  for 
tlip  jiasti  two  months, 

April  20,  1883. — Nutrition  of  the  ami  much  improved.  Biceps 
and  triceps  both  act  fairly  well.  There  is  no  power  of  extension 
of  the  wrist  or  fingers.  No  sensation  in  the  palm  or  surface  of 
tile  thumb  or  index  finger,  very  little  in  the  middle  finger.  Th& 
hair  and  nails  are  normal. 

Deo.  4th. — tJreat  improvement  in  the  action  of  the  biceps  and 
triceps.  They  are  nearly  as  good  as  in  the  other  ami ;  otherwise 
there  is  no  improvement.  The  biceps  and  triceps  react  normally 
to  electricity. 

March  5,  1884. — The  whole  arm  is  somewhat  stronger,  a  eon— 
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dition  which  appears  to  be  dne  to  increased  power  in  the  muacles 
Bnpplied  by  the  ulnar  and  by  the  ra use ulo-cutan eons  nerves. 

March  26,  1885. — No  further  change, 

Sept.  19th. — No  material  chaDge,  except  that  senaation  in  the 
middle  finger  haa  much  improved.  He  says  that  the  paralysed 
index  finger  somelimes  twitches  for  several  minutes  at  a  time. 

In  this  patient,  then,  after  a  lapse  of  three  years  and  three- 
qnarters,  there  was  still  almost  complete  paralysis  of  the  parts 
BnppHed  by  the  median  and  ninsculo-s]iiral  nt-rvea  in  the  forearm. 
It  is  possible  that  these  nerves  had  bei'n  completely  crushed. 

In  the  next  case  the  injury  was  slight,  and  the  recovery  projxir- 
tionately  rapid. 

Case  II. — CoiituMon  of  MvstuUy-Bjniiil  Knrr. — Rrplumlor;/ 
Opera  turn. — C'onijili-l'-  Reeoivi  ■//. 

James  S..  aged  sixteen,  was  admitted  into  St.  Bartholomew's 
Hospital  on  Ffb.  25,  1885,  under  the  care  of  Mr.  Willett,  with 
complete  parnlysia  of  the  extensor  muscles  of  the  forearm  and 
of  the  supinators.  His  history  was  that  three  weeks  pri'viously 
Jie  was  thrown  out  of  a  cart,  the  wheel  of  which  went  over  his 
right  arm  about  halfway  between  the  elbow  and  shoiildi-r.  Hi' 
was  at  once  broughl  to  the  hospital,  and  tri'afed  as  nil  out- 
patient. The  arm  was  kept  at  rest  in  a  aling.  From  the  time 
of  the  accident  he  lost  the  power  of  extending  his  wriat. 

Feb.  26th. — Has  complete  wrist-drop,  and  no  voluntary  power 
over  any  of  the  extensor  muscles  of  the  wrist  and  fingers,  or.  over 
the  supinator  longus.  Sensation  is  but  little  impaired,  there 
being  slight  numbness  of  the  back  of  the  right  thumb.  Electrical 
examination ;  No  loss  of  faradic  contractility  in  the  extensors, 
which  react  also  to  a  continuous  current.  No  reaction  of  dege- 
neration. 

March  8th. — The  mnaculo-apiral  nen'e  was  exposed  in  the  upper 
arm,  but  was  found  to  be  perfectly  normal  in  everj-  respect. 

15th. — The  wound  has  healed;  he  is  to  be  galvanized  daily. 

Sept.  30H1. — The  patient  has  entirely  recovered  both  sensation 
and  motion. 

In  this  case  the  fact  that  the  muscles  supplied  by  the  musculo- 
spiral  nerve  reacted  almost  normally  to  electricity,  rendered  it 
certain  that  there  was  yet  continnity  in  the  nerve-iibrea  them- 
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sflvea ;  but  it  is  of  iuterest  to  note  that,  althougli  paraTysis 
continued,  yet  the  nerve  when  exposed  showed  no  sign  of  injury. 
1  have  said  that  motion  was  entirely  restored  by  Sept.  30,  1885, 
but  witliin  a  month  of  the  exploratory  operation  the  muscles  began 
to  improve,  and  in  two  months  the  patient  could  work  as  a 
labourer. 

Another  injuty,  causing  paralysis  of  one  of  the  sliouldor  muscles, 
ia  of  such  common  occurrence  that  examples  of  it  must  be  witliin 
the  knowledge  of  most  surgeons.  I  allude  to  the  paralysis  of  the 
deltoid  which  sometimes  follows  falls  011  the  shoulder. 

These  cases,  of  which  I  have  seen  several,  present  much  the 
same  appearances,  and  their  clinical  histories  are  generally  very 
similar.  The  patients  are  of  various  ages,  and  the  injury  ia 
generally  a  fall  on  the  shoulder.  Tliis  is  followed  at  once  by 
partial  or  complete  inability  to  raise  the  arm,  and  after  some 
tinie  by  atiffue.ss  of  the  shoulder-joint  and  pain  on  movement. 

An  examination  of  the  patient  generally  shows  marked  flattening 
of  tilt-  shoulder  and  wasting  of  the  dfltoid  muscle,  combined  with 
inability  to  abduct  the  arm  and  to  perform  any  action  requiring 
movement  at  the  shoulder-joint. 

On  attempting  to  rotate  tlie  ai-m,  or  to  extend  it,  considerable 
pain  is  caused,  and  an  electrical  examiuation  shows  impairment 
ijf  conti-actility  to  both  galvanism  and  faradisni,  though  there  IB 
liaixlly  ever  absolute  loss  of  reaction. 

I  think  that  these  ayraptonis  taken  together  leave  but  little 
doubt  that  the  circumflex  nerve  has  been  contused  where  it  passes 
aroHud  the  humerus,  and  I  should  attribute  the  wasting  and 
paralysis  to  this  cause  alone.  The  fixation  of  the  shoulder  also  18, 
I  think,  to  be  accounted  for  by  the  fact  that  this  articulation  is 
siijiplied  by  the  circumflex  ner\-e,  and  I  havi'  already  shown,  in  a 
prt'\ioiis  chapter,  that  partial  anchylosis  often  follows  on  nerve 
injuries.  Moat  of  these  cases  get  well  if  the  adhesions  of  the 
shoulder  are  broken  down,  and  the  wasted  deltoid  is  treated  by 
galvanism  and  shampooing. 

In  the  following  instance  of  contusion  of  the  brachial  plexus 
the  injurj-  was  verj-  severe  and  the  amount  of  paralysis  great, 
Tlie  injury  to  tlu'  nerves  of  the  arm  was  complicated  by  a  fracture 
of  the  humerus,  but  as  the  parts  above  the  seat  of  fracture  were 
paralysed  as  well  as  those  below  it.  I  do  not  think  that  the  nerve 
-injury  was  caused  by  the  fractured  bone,  and  do  not  therefore 
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include   the   case   amongst   those  of   nerve   injuries    caused   by 
fractures. 

Case  III. — Injin-i/  h  the  Bmehutl  flwiia,  v-ith  eoinph-te  Piinili/sU 
••/  thr  Upper  Sxtrfuiiti/. 

Thomas  H..  aged  twenty-three,  was  admitted  into  St.  Bartho- 
lomew's Hospital  on  April  18,  1883,  nnder  the  care  of  Mr.  Smith. 
On  Nov.  S,  1882,  he  waa  struck  by  an  engine  on  the  right 
humerua.  He  waa  thrown  forward,  and  the  humerus  and  two 
ribs  were  fractured.  He  says  tliat  the  hand  and  ann  have 
been  nnmb  and  useleaa  ever  since.  Present  condition  :  There  is 
some  callus  at  the  junction  of  the  middle  and  lower  thii'd  of  the 
hunienis.  There  is  complete  wriat-drop.  He  can  flex  the  wriat 
by  means  of  the  flexor  carpi  ulnaris,  and  can  also  flex  the  middle, 
ring,  and  little  fingers.  The  flexor  longus  jJoUicis  and  the  flexors 
of  the  index  finger  are  paralysed,  The  biceps,  triceps,  coraco- 
brachialis.  and  the  deltoid  nre  all  paralysed.  The  muscles  supplied 
by  the  nhiar  nerve  act  well,  as  do  also  the  thumb  muscles  supplied 
by  the  median  nerve.  Klectrical  examination :  The  lumbric&tea 
and  interossei  act  well,  also  the  adductor  pollicis  and  the  muscles 
supplied  by  the  nlnar  nerve,  the  pronator  radii  teres,  and  the  long 
head  of  the  triceps.  The  biceps,  brachialia  anticua,  all  the  flexors 
supplied  by  the  median  nen-e,  all  the  extensors,  the  deltoid,  and 
thi'  gnati'i'  part  uf  the  triceps  do  nut  react  iit  all.  Tlie  arm  and 
forearm  are  wasted.  There  is  aneesthesia  of  the  ekin  of  the  whole 
of  the  forearm,  except  for  a  small  portion  on  the  ulnar  side.  The 
thumb,  the  index,  and  the  greater  part  of  the  middle  finger  are 
antesthetic.  Tlie  ring  and  little  fingers  and  the  ulnar  side  of  the 
palm  of  the  hand  are  natural.  The  skin  supplied  by  the  circumflex 
nerve  is  aneesthetic.  Trophic  changes:  The  thumb  and  index 
finger  are  smooth  and  glossy ;  the  base  of  the  thumb-nail  is 
ridged;  the  index  finger  and  tlie  thumb  never  sweat,  and  are 
colder  than  the  other  digits. 

May  7th. — Under  daily  galvanism  there  is  slight  return  of 
power  in  the  biceps. 

June  26th.— Has  further  improved.  There  is  slight  power  in 
the  triceps  and  biceps.  He  can  extend  the  fingers,  but  not  the 
wriat. 

■July  13th. — Still  further  improvement,  althotigh  alight.  Dis- 
charged. 

J)ec.  lOth.— 'I'he  bicepa   and  triceps  can  be  moved  freely  by 
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the  patient,  but  react  very  slightly  indeed  to  faradisin.  He  has 
greatly  improved  in  power  in  the  npper  arm,  and  can  freely 
use  the  deltoid,  thongh  it  doea  not  react  at  all  to  faradiam.  The 
muscles  supplied  by  the  median  and  imwculo-spiral  nerves  are 
quite  paralysed.  The  ulnar  muscles  are  normal.  There  is  no 
change  in  sensation,  but  the  hand  ia  warm. 

March  31.  1884. — No  further  improvement  in  sensation,  but 
the  muscles  of  the  upper  arm  work  well,  are  strong,  and  react  to 
faradisni.  All  the  muscles  of  the  forearm  except  those  supplied 
by  the  ulnar  nerve  are  wasted.  There  is  no  power  of  extension, 
but  he  can  flex  the  middle  finger  and  the  last,  phalanx  of  the 
thumb.  No  faradic  reaction  of  the  muscles  supplied  by  the  median 
or  musculo-Hpiral  ner\-es.  He  is  able  to  return  to  Ma  work  as  a 
labourL-r. 

Oct.  I  ifh. — All  the  muscles  of  the  upper  arm  are  now  natural. 
No  further  change  except  that  the  flexor  carpi  radialis,  flexor  longns 
pollicis,  and  the  palmaris  inngtis  react  to  galvanism  but  not  to 
faradism.  The  supinator  radii  longus  also  reacts  slightly  to  gal- 
vanism and  not  to  faradtsm. 

July  13,  18S5. — Further  improved.  All  those  muscles  which 
previously  reacted  to  galvanism  alone  now  react  to  faradism  also, 
Tlie  arm  is  stronger,  and  he  is  able  to  earn  as  good  wages  as  before 
the  accident.  Thus,  in  this  patient  there  was  a  very  great  im- 
provement, which  n  as  continuous  up  till  the  time  he  was  last  seen, 
but  whilst  the  parts  supplied  by  some  nen'es  steadily  improved, 
those  supplied  by  others,  especially  the  median,  showed  but  little 
alteration. 

The  folloiviiig  are  examples  of  contusions  of  the  brachial  plexus 
in  the  neck  followed  by  i)aralysiB  of  irregular  distribution,  which 
in  the  coui-se  of  a  few  montlis  entirely  passed  away  : 

Case  IV. — J.  C,  aged  twenty-five,  was  admitted  into  St.  Bar- 
tholomew's Hospital,  under  Mr.  Willett,  on  Oct.  S,  1886.  Tlie 
patient  had  fallen  down  a  cellar  and  struck  the  lower  part  of  his 
neck  with  much  violence.  On  admission  both  upper  extremities 
were  found  to  be  almost  paralysed  and  partly  anaesthetic. 

Oct.  1  ith. — There  was  marked  hj'pera^sthesia  of  the  forearm, 
but  the  lower  extremities  were  natural,  the  sphincters  were 
not  affected,  and  there  was  no  evidence  of  injniy  to  the  spinal 
cord. 


VARIETIES  OF  NERVE  INJURIES.  219 

I2th. — ^The  left  arm  is  better.     He  can  lift  it  off  the  bed. 

1 3tli, — The  hTpeneathetie  condition  ia  mncli  leas  marked  on  the 
left  arm  and  forearm. 

iSth. — The  byperjcstheaia  is  limited  to  tlie  right  hand.  He 
can  now  grip  with  the  left  hand,  and  can  raise  the  riglit  arm  and 
forearm, 

16th. — Can  extend  both  arma  and  forearms. 

22nd. — Can  grip  very  feebly  with  the  right  hand. 

From  this  time  the  patient  steadily  improved,  being  galvanized 
daily  after  Nov.  20th.  He  was  discharged  in  Dfcember,  and  at  the 
end  of  Jannary  had  completely  recovered. 

Case  V.^W,  M.,  aged  thirty-eight,  was  admitted  into  St.  Bar- 
tholomew'a  Hospital,  under  Mr.  Savory,  on  Jan.  14,  1886,  with 
the  history  that,  on  Oct.  26,  1S85,  he  was  thrown  from  a  van  and 
rendered  insensible,  and  that  on  recovering  his  senses  he  found 
that  he  had  lost  the  use  of  his  right  arm.  A  month  later  the  liand 
and  forearm  were  said  to  have  bei»me  gratliially  numbed.  On 
admission  he  was  found  able  to  flex  and  extend,  and  to  pronate 
and  supinate  his  forearm,  and  also  to  perform  all  the  move- 
ments of  the  wrists  and  Angers,  though  eveiy  movement  was  very 
feeble.  The  deltoid  was  much  wasted,  and  the  power  of  moving 
the  arm  on  the  scapula  wae  almost  absent.  All  the  muscles 
reacted  very  feebly  to  faradisni  and  galvanism.  The  whole  arm 
and  forearm,  except  the  parts  supplied  by  the  circumflex  and 
the  intercosto-humeral  nerves,  were  quite  anesthetic.  Tliere  were 
no  trophic  lesions,  and  tlie  colour  and  temperature  of  the  limb 
were  normal.  The  patient  was  treated  with  small  doses  of  mer- 
cury and  by  the  daily  application  of  the  interrupted  current.  He 
gradnally  improved,  and  at  the  end  of  seven  weeks  was  quite 
well. 

Case  VI. — ConUmon  of  the  Brachial  Pfexvs  in  the  Nccl;  with 
Paralysix  of  the  Arm. 

William  W.,  aged  nineteen,  was  admitted  into  St.  Bartho- 
lomew's Hospital  on  March  35,  1885.  Three  months  before 
admission  the  patient  had  sustained  a  severe  blow  on  the 
right  side  of  the  neck,  through  falling  from  a  height.  He  was 
found  on  admission  to  have  paralysis  of  the  deltoid  muscle,  and 
partial  paralysis  of  most  of  the  other  muscles  of  the  arm  and 
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forearm,  also  complete  paralysis  of  the  trapezius  and  of  the  levator 
atig^ali  acapnia?  and  the  rhoiaboids.  There  was  veiy  alight  anes- 
thesia, of  irregular  distribution.  Without  any  special  treatment 
tliis  patient  gradually  completely  recovered.  For  three  months 
hf-  was  galvanized  daily. 

On  October  9  In-  was  found  to  be  quite  well,  and  all  the 
muscles  responded  to  both  galvanism  and  faradism. 

The  next  case  is  one  recorded  by  Laath,  in  which  the  Baper-^ 
ficial  cervical  plexus  and  the  upper  cord  of  the  brachial  plexus 
were  severely  contused,  with  much  resulting  paralysis  both  of 
motion  and  sensation,  but  the  patient  subsequently  completely 
recovered. 

Ca.se  VII. — Laiilh. — Ct/iititsuiii  of  the  Fifth  and  Si-th  Ceri-icai 
Narcs,  eni'l  of  the  SupfTfu-id}  Cernar!  Plcjitn. 

The  patient  was  a  man,  aged  thirty-five  years,  who  was  ad- 
mitted to  the  hospital  on  April  10,  1884.  On  April  8,  while 
lifting  a  piano  into  a  curt,  the  whole  weight  of  the  instrument 
suddenly  came  upon  the  left  shoulder.  The  clavicle  was  violently 
pressed  backwards  and  downwards,  and  the  neck  was  bruiaed. 
At  the  same  time  tlie  patient  felt  a  auddun  loss  of  power  in  the 
arm.  When  admitted  into  the  hospital  there  was  found  to  be 
paralysis  of  the  deltoid  and  of  the  infra-spin  at  ua  muscles,  of  the 
coraco-brachialis,  of  the  biceps,  brochialis  anticus,  and  of  the 
supinator  lougus.  No  other  muscles  of  the  forearm  nor  the  triceps 
weiv  paralysed.  Sensation  was  abolished  in  the  whole  region  of 
the  shoulder,  but  in  the  arm  it  was  not  lost  except  in  a  part 
C0rre8|K)nding  to  the  anterior  portion  of  the  biceps,  probably  totbo 
jMrtJon  of  skill  supplied  by  the  cutaneous  branch  of  the  musculo- 
cutaneous neiTe.  On  the  forearm,  sensation  was  abolished  oil 
the  anterior  surface  in  the  upper  part ;  behind  and  below  it  was 
nonnal.  As  tu  the  hand,  all  the  palm  and  the  palmar  surfaces  of 
all  the  fingers  retained  their  sensibility,  but  there  was  slight  loss 
of  sensation  on  the  upjjer  part,  of  the  thenar  eminence.  On  the 
Ijack  of  the  hand  there  was  some  loss  of  sensation  over  the  first 
and  second  metacarjial  bones,  and  over  the  phalanges  of  th© 
con-esponding  fingers.  Besides  these  troubles  of  sensation 
referable  to  the  nerves  of  the  arm,  there  was  found  to  be 
complete  anaesthesia  of  all  the  region  of  skin  supplied  by  tha 
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superiicial  cervical  plexus.  There  waa  no  pain  ou  pressure  in 
Ihe  supra-clavicular  foasa. 

On  the  14th  of  April  it  was  found  that  sensation  had  retomed 
on  the  back  of  the  haud,  and  on  the  thenar  eminence  where,  it 
had  formerly  been  wanting.  There  was  no  other  change  in  the 
paralysis  or  anesthesia.  On  pressure  there  waa  considerable  pain 
along  the  posterior  edge  of  the  stenio- mastoid,  on  the  outer  aide 
of  the  deltoid,  and  on  the  anterior  part  of  the  bicepa,  also  on  the 
outer  part  of  the  should>-r  and  in  the  iufra-iqiinoiis  fossa.  These 
jmins,  although  localized  upon  the  nerve  trunks,  appeared  rather 
to  be  muscular  than  nervous.  Electric  contractility  waa  alightly 
diminished,  and  the  musctea  were  not  atrophied. 

On  the  3rd  of  May  there  was  distinct  improvement  in  the 
movements  and  in  sensation,  electric  contractility  having  never 
been  abolished. 

On  Ihe  8th  of  May  flexion  of  the  forearm  was  easy,  and  the 
supinator  acted.  The  deltoid  muscle  alone  still  remained  feeble. 
There  were  the  same  pains,  but  tliey  were  less  marked.  Sensation 
had  returned  in  all  the  region  supplied  by  the  cervical  plexus, 
and  upon  the  shoulder  it  had  returned  in  great  part.  There  waft 
only  to  be  observed  a  small  zone  on  the  anterior  part  of  the 
deltoid,  which  still  continued  anaesthetic.  On  the  forearm  Mensi- 
bility  bad  returned  on  the  anterior  and  inner  part;  it  waa  slill 
wanting  on  the  outer  part  as  well  as  on  the  lower  portion  of 
the  thenar  eminence. 

On  the  30th  of  May  the  patient  left  the  hospital,  the  cure 
being  almost  complete.  There  waa  only  a  slight  feebleness  of 
the  deltoid,  which  did  not  prevent  him  from  lifting  his  sboulder. 
Hensation  had  almost  entirely  retui-ned;  there  remained  a  alight 
anaesthesia  on  the  thenar  eminence  and  tlie  palmar  surface  of  the 
last  phalanx  of  the  thumb.* 

The  two  following  cases  are  recorded  by  Sir  James  i'aget,t  and 
as  they  are  good  examples  of  a  class  of  case  differing  a  little  from 
those  already  described,  they  will  bear  repetition  : 

Case  ^^II. — "  A  gentleman,  subject  to  epilepsy,  consulted  me  a 
few  years  ago.  He  was  a  strong  muscular  man,  and  iu  the  two 
years  before  had  had  several  slight  and  some  severe    epileptic 

.  •  Rlriir  <h  Chifiirgit,  1884,  p.  560.  f  •'/«''«'  Timet  and  OazttU,  1S63. 


;i2  INJURIES  OF   NERVES. 

seumree,  and  the  slight  onea  were  generallv  preceded  by  half  a 
minute's  mania.  In  one  of  these,  a  month  before  I  saw  him,  he 
was  seized  bv  six  labonrers,  who  in  their  fright,  and  against  his 
violent  resistance,  had  held  him  down,  and  tied  his  feet  and  hands 
and  arms  with  strong  thin  ci>rds.  The  cords  on  his  feet  and  body 
gave  him  only  temporary  troable,  bot  those  on  his  arms  and  wriats 
did  gn^ater  damage.  They  were  twisted  and  tied  as  tightly  as 
possible,  and  kept  on  for  a  long  time.  I  think  for  some  honra 
The  marks  of  si^me  of  these  coils,  in  bands  of  braised  and  brownish 
skin,  were  still  distinct  when  I  saw  him.  When  he  was  set  free 
his  hands  and  wrists  were  powerless  and  insen«ble ;  be  described 
them  as  "  dropping, "  like  those  of  one  with  lead  palsy.  Socn 
after  the  arms  began  to  swell,  and  in  the  next  four  or  five  days 
they  were  in  such  a  state  of  inflammatory  cedema  that  it  was 
■■xpected  that  portions  of  them  would  slough,  or  that  there  would 
be  extensive  suppurations  as  with  phlegmonoua  en'sipelas.  For 
three  weeks  after  the  injury  he  scarcely  slept,  on  accoont  of  the 
si'vere  pain  in  the  injured  parts.  After  the  swelling  subsided, 
which  it  did  witliout  suppuration,  he  began  to  regain  slight  power 
over  the  muscles,  and  slight  and  increasing  sensibility  of  the 
bauds :  but  at  the  same  time,  as  well  as  jieriiaps  during  the  swell- 
ing, a  considerable  wasting  of  the  forearms  and  hands  ensued,  SO 
that  though  they  had  been  very  robust,  thr-y  now  quickly  became 
slender  and  puny.  His  general  health  saffervd,  but  not  seT«T«lj^, 
When  I  saw  him  his  condition  was  grealiy  improved,  and  be 
seemed  evidently  recovering  all  that  he  had  lost.  His  arms  bore 
still  the  marks  of  the  cords  both  above  and  below  the  elbows.  All 
the  muscles  U-low  the  elbows  were  wasted,  but  the  wasting  was 
chiefly  evident  at  the  wrist,  and  meet  of  all  in  the  muscles  of  the 
ball  of  the  thumb,  and  of  the  little  finger.  Both  his  hands  wem 
ready  to  "  drop  '  when  he  raised  his  forearms,  but  he  coold  jnat 
hold  up  his  left  hand,  and  in  this  he  couid  just  bring  one  finger  bl 
the  thumb.  &c.  In  this  hand,  too,  he  had  regained  sfiisibili^ 
enough  to  feel  when  and  where  any  ]iart  of  it  was  touched,  bat 
not  enough  lo  disc^^^m  objects  minutely.  The  hand  had  taaiy 
ri'gaiiied  its  shape  aud  sixe.  but  the  skin  of  the  fingers  was  smooth 
and  glossy,  and  the  cuticle  of  all  the  palmar  surface  had  peeled. 
The  right  hand  had  recovered  very  little  power  ;  he  could  scarcely 
raise  it,  coutd  hardly  bring  any  finger  to  the  thomb,  and  conld 
hold  nothing,  tlxc.^pi  ia  afBUH||^MMMU|«&alao»  the  akin 
was  neu^Mfl^l^^^^^^^^Hb^  ilBensiUe. 
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Both  bauds  were  occasionally  the  seat  of  paui,  they  were  also  very 
apt  to  become  co!d  ;  movement  and  pressure  did  not  increase  the 
pain.  There  was  no  displacement  or  injury  of  bones  or  joints,  and 
no  deep-seated  disease  could  be  felt.  The  general  health  was 
good  and  the  pulses  were  natural." 

Case  IX,—"  Another  case  of  a  somewhat  similar  kind  came  under 
my  notice  some  time  ago.  It  was  that  of  a  lady,  who,  ten  weeks 
before  I  saw  her,  when  she  was  playing  with  some  children,  had 
fallen  on  her  face,  while  she  had  her  wrists  tied  very  tightly  behind 
her  with  a  silk  handkerchief.  In  her  fall  she  pulled  lier  right 
hand  out  from  the  handkerchief  tied  round  the  wrist,  and  in  the 
instinctive  efforts  to  release  her  hand  and  save  herself  from  falling, 
she  pulled  with  great  force,  at  the  same  time  that  the  pull  was 
resisted  by  the  silk  handkerchief  tied  round  the  wrists  just  above 
the  joints.  No  sign  of  displacement  or  fracture  was  found  by  the 
surgeon  who  saw  her  directly  after  the  accident.  The  pain  was 
not  severe,  nor  was  the  hand  ijuite  disabled  ;  there  was  but  slight 
ecchymosis  and  no  indication  of  her  having  fallen  on  li{;r  hand,  or 
struck  it.  But  the  hand  remained  after  the  injury  very  weak  and 
very  stiff,  bo  that  she  could  hardly  move  her  fingers,  and  in  all 
the  distribution  of  the  median  nerve  it  was  ho  numb  (bat 
ahe  doubted  whether  she  could  feel  at  all  with  if.  Complete 
rest  for  the  hand  and  ana  were  observed,  warm  applica- 
tions, &c.,  were  used.  But  when,  at  the  end  of  five  weeks, 
attempts  were  made  to  move  it,  and  use  friction  and  liniments, 
swelling  took  place  about  the  back  of  the  baud  and  fingers,  and 
they  became  hot  and  red  and  glistening.  The  numbness  no 
longer  existed,  but  she  had  more  pain  and  no  ability  of  movement. 
The  same  state  of  things  continued  to  the  time  at  which  I  saw  her. 

"  In  both  these  cases  much  improvement  has  taken  place.  Two 
years  after  the  accident  the  first  of  these  cases  was  rejiorted  to  me 
as  much  better  ;  and  of  the  second  the  last  note  that  I  have  fmore 
tlian  two  years  after  the  injui-j-)  is  that  the  hand  was  much  better, 
the  thumb  and  forefinger  could  be  easily  brought  together,  and  all 
the  fingers  had  become  ranch  more  niorealile." 

In  the  following  case,  by  Sir  J.  Fayrer,  the  injury  appears 
to  have  been  severe,  and  the  result  unfavourable,  so  long  as  the 
patient  was  under  observation : 

*  Meitlcal  TinKiand  Oastttt,  March  16,  1867. 
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A  strong  powerful  man,  an  officer,  received  a  severe  blow  on  the 
arm  from  a  large  stone  rolled  down  on  him  from  a  height,  in  the 
month  of  March.  The  arm  was  much  brnisfd  and  swollen,  and 
down  to  the  lingers  continued  numb  for  a  month ;  it  then  eom- 
meuced  to  improve,  the  little  finger  first  n-gaining  sensibility. 
When  lie  came  under  Sir  J.  Fayrer,  in  May,  the  limb  was  power- 
less and  the  niusclca  wasted,  especially  those  above  the  elbow  ;  it 
was  colder  than  its  fellow.  Tlie  shoulder-joint  was  much  relaxed, 
so  that  the  head  of  the  humerus  appeared  to  be  almost  dislocated ; 
there  was  no  power  of  fl(?xion  of  tlie  foreann.  He  could  swiug 
the  arm,  and  when  it  was  supported  in  a  state  of  Hexion  he 
could  move  the  fingers  and  muscles  of  the  foreann.  Blisters, 
friction,  and  galvanism  were  tried,  but  by  December  of  the  same 
year  he  was  not  much  improved,  e.xcept  iu  the  movement  of  the 
fingers. 

Ill  hia  work  on  Jii-Jit  ami  Pnin,  Hilton  mentions  having  seen 
an  officer  who  had  sustained  a  severe  bmise  of  the  mnsculo-spiral 
iien-e,  sensation  and  motion  not  being  restored  for  more  than  two 
years,  but  being  complete  in  two  years  and  a  half. 

In  the  following  cases  tliei-e  ai)peai'3  to  have  been  rather  a 
audden  stretching  of  the  ner^-e-trunks  than  a  definite  contusion, 
yet  as  the  two  conditions  have  much  in  common,  I  think  it  beat  to 
introduce  them  under  the  head  of  contusion,  and  not  to  treat 
them  as  separate  conditions  : 

C'ASfc;    X. —  Wrnii-h  of  (he  Wrist,  fvUoiuftI  by  immediate  Loss  of 
Scnsolioii  ami  of  Motion  in  ihr  HuhiI. 

Thomas  M.,  aged  fifty-two,  was  admitted  into  St.  Bartholomew's 
Hospital,  on  Jan.  7,  1878.  His  hand  had  been  forcibly  bent 
backwards  by  a  fall,  and  he  had  inimediately  lost  sensation  and 
motion  in  the  hand.  On  admission  there  was  paralysis  of  all  the 
muscles  of  the  hand,  and  almost  complete  anmsthesia.  This  was 
more  marked  on  the  palmar  surface. 

Jan.  lOth. — Sensation  has  returned  in  the  last  two  phalanges  of 
the  fingers. 

Nth. —  Sensation  has  returned  as  far  as  the  wrist.  Ko  retam 
of  motion. 

i8th. — Slight  further  improvement. 

Feb.  1st. — Sensation  is  natural. 


VARIETIES  OF  NERVE  INJURIES.  225 

27tli. — ^The  hand  is  much  improved  in  power  and  in  sensation. 
He  is  able  to  use  all  the  muscles,  though  they  are  not  yet  so  strong 
as  those  of  the  other  side. 


Case  XI. — Stretching  of  the  Brachial  Plexus  by  a  sudden  Wrench 
of  tlie  Arm. — Partial  Loss  of  Motion  and  Sensation, — Complete 
JRecovei'y, 

Lewis  T.,  aged  thirty-seven,  was  admitted  into  St.  Bartholo- 
mew's Hospital,  on  Nov.  6,  1884.  The  patient  was  lifting  a  mass 
of  machinery  with  another  man,  when  his  comrade  slipped,  and 
the  whole  weight  was  thrown  on  to  his  right  hand.  He  im- 
mediately lost  power  in  the  right  upper  extremity.  On  admission 
there  was  almost  complete  paralysis  of  the  arm  and  forearm.  He 
could,  however,  close  the  hand,  but  the  dynamometer  only 
registered  three  kilogrammes  on  the  right  side,  whilst  it  showed 
fifty  on  the  left.  There  was  pain  over  the  clavicle  in  the  region 
of  the  brachial  plexus. 

Nov.  loth. — Electrical  examination:  All  the  muscles  react, 
though  feebly,  to  faradism  and  galvanism.  There  is  loss  of  sen- 
sation in  almost  the  whole  arm  and  forearm. 

1 2th. — ^The  dynamometer  now  registers  eight  kilogrammes ,  on 
the  injured  side.  Sensation  has  returned  in  the  middle  and  ring 
fingers,  and  on  the  inner  side  of  the  hand  and  forearm. 

13th. — There  is  slight  anaesthesia  of  the  thumb  and  index  finger 
and  the  radial  half  of  the  palm  of  the  hand.  The  skin  over 
the  posterior  surface  of  the  second  metacarpal  bone  and  over  the 
forearm  (except  on  the  ulnar  side)  is  anaesthetic.  Sensation  above 
the  clavicle  normal. 

1 6th. — Further  improved. 

22nd. — He  can  now  feel  everywhere,  but  sensation  on  the  thumb 
and  index  is  still  impaired.  The  dynamometer  now  registers 
twelve  kilos.  Under  galvanism  the  patient  got  completely  well 
in  the  course  of  a  few  weeks. 

Symptoms  of  Contusions. — In  examining  patients  who 
have  suffered  from  nerve  contusion,  it  is  by  no  means  uncommon 
to  find  tliat  sensation  and  motion  are  not  lost  to  an  equal  extent, 
that  in  some  cases  of  complete  paralysis  of  motion  there  is  by  no 
means  a  corresponding  loss  of  sensation,  and,  much  more  rarely, 
that  sensation  is  lost  while  motion  is  retained.  The  explanation 
that    immediately    suggests   itself    is    that   somehow  either   the 
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'  sensory  or  motor  fibres,  as  the  case  may  be,  have  escaped  tie 
injnry  from  which  their  fellows  have  suffered.  But  it  te(|iiira 
Very  little  investigation  to  disprove  this  theorj-,  and  the  mtimsle 
admirture  of  the  two  sets  of  fibres  in  the  nerve-trunV  {which  ran 
be  proved  by  experimental  section)  demands  another  explana- 
tion. Some  experiments  by  Leuderitz  •  throw  light  on  ihii 
subject.  He  experimented  chiefly  on  the  sciatic  nerves  rf 
rabbits,  hia  method  of  procedure  being  to  pass  a  ligature 
around  the  nerve,  and  then,  drawing  it  to  a  certain  degrw 
of  tightness,  to  note  the  results  obtained  by  the  applicatitm 
of  the  faradic  current.  His  obsenationa  pointed  to  the  oondoaoa 
that  the  conductivity  of  the  motor  fibres  is  always  sooner  impaired 
than  that  of  the  corresponding  sensoty  fibres.  In  some  cases  JI 
power  of  conducting  motor  impulses  was  absolutely  destroyed, 
while  the  sensory  function  was  unimpaired  ;  the  reverse  was  never 
the  case,  lifter  removing  the  ligature  in  cases  of  complefe 
motor  and  sensory  paralysis,  in  some  both  facnltiea  wew 
restored  at  the  same  time,  in  others  sensation  appears  to  hsre 
returned,  while  the  motor  paralysis  persisted.  It  is  therefore 
assumed  that  sensory  nerves  ^jossess  a  greater  power  of  resist- 
ance than  do  the  motor.  The  author  quotes  with  approval 
the  opinion  of  TJuchenne,  "  That  the  prognosis  of  traumatic 
paralysis  is  much  more  favourable  when,  the  elect  ro-niuscnlar 
contractility  Iwing  extinct,  muscular  sensibility  is  unalteretl, 
or  but  slightly  diminished."  In  the  above  experiments,  recur- 
rent sensibility  was  eliminated  by  dividing  all  the  other  nerves  of 
the  limb. 

These  experiments  certainly  offer  a  fairly  satisfactory  explana- 
tion of  many  cases,  while  the  theory  of  "  supplementary  sensation  " 
is  applicable  to  many  others.  The  following  is  a  good  instance  of 
loss  of  motion  and  sensation  resulting  from  a  bruise,  and  in  this 
case,  as  in  some  of  the  experimental  ones,  the  sense  of  touch  was 
the  first  to  return  :— "  A  man,  aged  fifty-two,  ft-ll  wl,i|p  carrying 
a  heavy  load  on  his  head.  His  elbow  struck  the  ground,  and  the 
weight  came  down  on  the  palm  of  his  Imnd  with  much  force 
bending  it  forcibly  backwards.  On  admission  to  St.  Bartholo- 
mew's Hospital,  it  ^-"^  fo""<l  tlx-f  "",  PO"'^'""  '^f"  niovemeut  was 
lost  in  the  foi^ftrm  '^^^  h«nd,  and  all  sensation  „•««  ^^^  ^^^ 

the  elbow  down«*^«-     ^"^  *^^  ^""^^  ^"^        ""'''"'  -'nn.enced 
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to  rt-fcura,  but  it  was  not  till  a  month  later  that  he  began  to 
recover  power,  and  at  that  time  sensation  was  fairly  complete.  The 
cause  of  tins  return  of  sensation  before  that  of  motion  haa  attracted 
the  attention  of  many  authors,  and  Letifivant  attributes  it  in  all 
caaea  to  "supplementary  sensation."  I  think  that  this  i3  not  the 
case;  it  may  be  that,  as  the  sensory  fibres  poaseaa  a  greater  power 
of  resistance,  so  also  they  may  possess  a  greater  recuperative  power. 
Or  the  ingenious  suggestion  of  Mitchell  may  be  correct.  He 
thinks  that  the  earlier  return  of  senaation  is  due  to  the  fact  that, 
the  tenninal  organs  of  the  sense  of  touch  being  kept  in  a  condi- 
tion of  constant  stimulation,  are  more  likely  to  return  to  their 
functional  activity.  "  The  akin  ia  all  the  tune  stimulated,  whether 
we  will  or  not-  The  muscles  which  volition  has  ceased  to  move 
with  ease  have  no  such  incidental  stimulna.  Accident  and  posi- 
tion do  for  the  skin  what  artificial  agencies  must  do  for  the 
muscles,  if  we  desire  to  sustain  their  nutrition  aud  restore  their 
power.''*  Against  this  theory,  however,  is  the  fact  that  it  is  not 
only  the  muscles  that  are  deficient  in  contractile  power,  but  the 
motor  nerve  also  will  not  !vai>ond  to  a  current  of  electricity.  It  ia 
a  more  likely  explanation  that  a  less  ^lerfect  condition  of  nerve 
fibre  is  sufficient  for  the  conveyance  of  sensation  than  is  necessary 
for  the  excitation  of  muscular  contraction ;  that  is  to  say,  that  the 
amount  of  the  stimulus  re[[uired  to  produce  a  muscular  contraction 
is  greater  tlnin  thnt  rfipiislte  to  produce  a.  si'usation. 

The  following  caae,  reported  by  Mitche)),t  is  very  important,  and 
lends  additional  probability  to  the  view  I  have  above  stated,  that 
a  leas  perfect  condition  of  nerve  ia  necessary  for  the.  conveyance 
,  of  sensory  than  of  motor  impulses.  I  have  already  quoted  from 
the  history  of  this  patient,  so  will  merely  give  the  following 
extract,  premising  that  the  median  nerve  had  been  divided  for 
neuralgia  fifteen  months  previously; 

"In  January  1877,  iliss  T.  came  to  me,  complaining  of  a 
return  of  all  the  old  pains  in  the  median  areas.  Sensation  was 
partly  reatored,  and  I  could  move  the  median  thumb  muaclea  by 
galvanizing  the  main  trunk  above  the  line  of  aection,  although 
whether  ahe  could  also  affect  the  same  by  will  was  doubtful.  It 
was  l)ut  too  plain  that  the  median  had  partially  re-made  its  mis- 
chii-vous  connections.  In  May  1877,  ^^i"-  Bristow  cut  down  on 
the  median,  and  fouud  large  buttons  aa  usual,  but  the  filaments 

•  Oi>.  c!l.  t  Sraiit,  vol.  i. 
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between  were  scarcely  perceptible.  Accordiugly,  I  lifted  the 
central  portion  above  the  upper  button,  wiped  it  dry,  and  pot 
it  on  a  piece  of  caoutchonc ;  then  I  faradized  it  gently,  when  iho 
median  thumb  muscles  all  moved  freely." 

fVom  the  wording  of  the  above,  it  appears  certain  that  the 
patient  had  scarcely  any,  if  any,  muscular  power,  whilt-  she  «*- 
tainly  had  sensation,  and  it  was  proved  that  both  motor  and 
sensory  fibres  had  united. 

The  general  sjTtiptoms  of  contusion  of  a  nerve-tmnk  are  too 
sufficiently  demonstrated  in  the  cases  I  Iiave  detailed  above  to 
require  any  further  comment.  It  now  remains  to  consider  tie 
prognosis. 

And  here  I  would  remark  at  the  outset,  that  it  is  evident 
from  the  consideration  of  tlie  clinical  histories  of  patti-nte 
suffering  from  nerve  contusion,  that  we  must  be  prepared  to 
wait  a  very  considerable  time  before  repair  can  be 
and  the  patient  should  at  once  be  warned  that  iie  must  not 
disappointed  if  many  months  elapse  before  the  paralysis  of  mi 
and  sensation  improves. 

The  evidence  obtained  by  an  electrical  examination  of 
limb  is  of  much  value.  If  after  tlie  lapse  of  a  week  or  mi 
there  is  still  faradic  excitability  of  the  muscles  supplied  by 
injured  nerve,  we  may  feel  certain  that  there  is  not  com] 
solution  of  continuity  of  the  nerve-fibres,  that  the  injary 
comparatively  slight,  and  that  repair  will  most  probably  be 
rapid  and  complete. 

In  the  larger  number  of  cases,  however,  the  faradic  excitability 
rapidly  diHappears,  and  prognosis  bt^comes  more  difficult.  Atten- 
tion should  then  be  paid  to  the  following  points: — 

First.  Is  the  paralysis  of  all  the  muscles  supplied  by  t! 
injured  nerve  complete  ?  If  not,  then  the  trunk  is  certain] 
not  completely  crushed,  and  the  prognosis  of  a  final  recovery 
good. 

Secondly.  Is  the  injury  followed  by  rapid  wasting  of  the  afiCecti 
ranscles,  and  do  they  show  the  reaction  of  degeneration  ?  If  snch 
be  the  case,  then  we  may  feel  certain  that  there  is  complete 
solution  of  continuity  of  the  ner^'e-fibres,  though  we  cannot  say 
whether  the  whole  tnink,  as  such,  is  severed.  In  the  cases,  th< 
in  which  the  paralysis  ia  complete,  the  reaction  of  degenerati 
marked,  and  the  muscles  rapidly  waste,  we  may  be  quite  certi 
that,  whatever  the  ultimate  result,  a  long  time — perhaps  y 
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will  elapse  before  restoration  of  function  ensues.  We  cannot  say 
definitely  that  this  restoration  either  will  or  will  not  take  place, 
but  I  believe  we  may  always  say  that  some  improvement  will 
certainly  ensue,  even  though  it  be  after  a  great  length  of  time. 
A  consideration  of  the  cases  detailed  above  justifies  this  prognosis, 
for  if  reference  be  made  to  them  it  will  be  seen  that,  through 
keeping  the  patients  in  sight  for  some  years,  a  gradual  but  con- 
eiderable  improvement  was  noted,  even  though  many  months 
elapsed  without  the  slightest  apparent  return  of  power  or  of 
sensation. 

Lastly.  It  must  be  borne  in  mind  that  the  condition  of  the 
patient  may  progress  from  bad  to  worse.  I  do  not  think  that 
in  any  given  case  such  a  contingency  is  at  all  probable,  and  I  do 
not  think  that  it  could  in  any  way  be  forecast.  I  shall  again 
recur  to  this  subject  when  discussing  the  course  and  causes  of 
Neuritis. 

Treatment, — The  treatment  of  contusions  of  nerves  is,  in 
some  respects,  less  satisfactory  than  that  of  complete  division, 
for  though,  in  favourable  cases,  the  symptoms  may  rapidly  pass 
away,  in  many  others  they  persist  in  spite  of  all  treatment ;  and 
in  yet  others,  though  some  improvement  may  be  effected,  the 
case  generally  stops  short  of  cure. 

When  the  injury  is  of  recent  date,  a  few  hours  or  days  old, 
our  efforts  should  be  directed  towards  limiting  and  arresting  the 
inflammatory  conditions  on  which  the  symptoms  may  depend  ; 
with  this  object  the  part  should  be  placed  at  perfect  rest,  and 
leeclies  or, cupping  may  be  resorted  to  with  benefit,  especially  if 
there  be  much  pain. 

Ill  other  cases,  where  it  is  evident  that  the  conductivity  of 
the  nene  has  been  entirely  destroyed  from  the  moment  of 
iiijuiy,  and  where  but  little  or  no  pain  is  present,  antiphlogistic 
measures  would  be  out  of  place. 

lifiter  ou  it  is  desirable  to  galvanize  or  faradize  tlie  paralysed 
jnuscles  and  anaesthetic  skin,  to  apply  vigorous  and  regular 
friction  to  the  same  parts,  and  to  use  counter-irritant  liniments 
-f)r  blisters  over  a  large  extent  of  surface. 

Should,  however,  symptoms  of  chronic  neuritis  supervene,  and 
continue  in  spite  of  antiphlogistic  or  other  treatment,  I  believe 
that  tlir  right  and  proper  course  to  pursue  would  be  to  expose 
the  nerve  at  the  seat  of  injury,  and  ascertain  its  condition.  It 
fieenis  to  me  most  probable  that  the  continuance  and  spread  of 
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the  symptoms  is  fivtjuently  dae  to  tlie  formation  of  adhosio 
betwt-fn  tlie  nerve  and  the  surrounding  soft  parts,  ajid  to 
gradual  thickening  of  the  nerve-tnmk  itgclf ;  and  that  if  such 
condition  \k-  found,  the  same  is  Ukely  to  be  much  benefited  ' 
the  operation  of  nerve-stretching,  which  will  free  the  trunk  tn 
the  irritation  and  pressure  of  the  surrounding  inflamed  parts. 
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CHAPTER    XIII. 

VABXETIES  OP  NBBVB  INJTJBIBS— (con^mt^i). 

Effects  of  Pressure  upon  Nerve-trunks.— In  addition 
to  the  sudden  and  forcible  compression  to  which  nerves  are  sub- 
ject, the  symptoms  of  which  have  been  included  under  those  of 
contusion,  the  nerve  trunks  in  different  parts  of  the  body  are  also 
liable  to  injury  by  more  slow  and  gradual  pressure  directed  either 
from  within  or  without.  The  best  experimental  investigations 
on  this  subject  are  those  of  Aug.  Waller,*  Bastian,  and  Vulpian,t 
who  exercised  pressure  on  their  own  nerves,  or  on  those  of  other 
human  beings,  the  results  obtained  being  of  necessity  much  more 
satisfactory  than  any  that  could  result  from  similar  experiments 
on  animals.  The  length  of  time  over  which  the  compression 
extended  was  from  half  an  hour  to  an  hour.  According  to 
these  experimenters,  the  first  symptoms  consist  of  pricking  and 
tingling  sensations  accompanied  by  feelings  of  numbness  and 
wanntli,  which  are  not  continuous,  but  liable  to  variation  in 
degree  and  kind.  These  are  followed  by  an  hypera?sthetic  con- 
dition of  all  the  senses  of  touch,  temperature  and  pain,  with 
muscular  twitchings,  a  state  which  is  shortly  followed  by  gradual 
loss  of  conductivity,  as  instanced  by  rapidly  progressing  anaes- 
thesia, wliich  soon  becomes  complete,  and  painful  cramps  of  the 
muscles,  soon  succeeded  by  a  state  of  complete  paralysis. 

When  the  pressure  is  removed  the  anaesthesia  and  paralysis 
last  for  a  variable  time,  being  dependent  on  the  duration  and 
sov»'rity  of  the  compression;  the  senses  of  touch,  pain  and 
tcmpe'raturc  then  gi'adually  return,  being  at  first  imperfect, 
and,  sul)sequently,  often  hypera^stlietic,  before  resuming  tlieir 
normal  condition.  A  subjective  sensation  of  cold,  and  some- 
times a  feeling  of  a  heavy  superincumbent  weight,  is  often  present, 
combined  with  nausea,  and,  occasionally,  syncope.  Muscular 
power  returns  slowly,  but  the  early  movements  are  badly  directed 

*  ProcecdingH  of  Royal  Society,  1860-1862.  f   Gcui.  MMicale,  1855. 
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and  wanting  in  accuracy  and  power  ;  cramps  are  frequently  present 
during  this  stage. 

Li  nddition  to  the  experinienta  detailed  above,  Mitchell  has  in- 
vegtigated  tho  same  matter,  by  applying  the  graduat<^  pressure  of 
a  measured  coluuiii  of  niercurj-  to  the  sciatic  nerve  of  a  rabbit 
meanwhile  testing  the  capability  of  the  nerve  to  convey  motOT 
impulses  by  passing  a  current  from  a  single  "  Smee  cell,"  He 
saya :  "  The  communication  seemed  to  be  unbroken,  and  musctdar 
movements  could  be  thus  excited  till  I  had  put  on  the  nerve  a 
pressure  of  twenty  inches  of  mercury."  Ten  or  twelve  seconds  of 
this  pressure  gradually  lessened,  and  at  last  abolished,  the  power  of 
the  neiTe  to  caiTj'  to  the  muscle-s  the  impression  made  by  the 
galvanism. 

"  The  tube  was  then  lifted  carefully,  when  to  my  surprise  (and 
great  interest)  I  found  a  gradual  rfturn  of  this  power  of  trans- 
mission, although  ten  or  fifteen  seconds  elapsed  before  the  first 
visible  manifestation  occurred.  These  experiments,  made  chiefly 
on  rabbits,  and  varied  somewhat  so  as  to  place  the  ner\-e  between 
two  caoutchouc  bags  of  mercury,  gave  on  the  whole  the  same 
general  result.  For  the  sciatic  nerve,  a  few  seconds — ten  to  thirty 
— of  the  pressure  of  a  mercury  column,  eigliteen  to  twenty  inches 
liigh,  broke  the  communication  between  two  portions  of  nerve. 
Relieved  from  pressure,  the  nerve  speedily  recovered. 

■'  It  seems  impossible  to  look  upon  this  as  other  than  a  mere 
mechanical  disturbance  of  the  tubal  contents,  and  a  like  meclianical 
restoration  of  their  needed  condition  for  activity. 

'•  It  is  needless  to  speculate  here  on  the  very  suggestive 
character  of  these  obsen-ations  in  a  physiological  point  of  view. 
Pnthoiogically  considered,  they  are  not  less  interesting. 

"  ilemembering  the  delicate  nature  of  the  neural  tissnea,  it 
seems  inconceivable  that  twenty  inches  of  mercury  should  not 
destroy  them  utterly.  Moreover,  what  is  the  chauge  that  really 
takes  place,  and  does  it  seem  that  the  axis  cylinders  could  be  so 
broken  as  to  refuse  their  office,  and  yet  so  unite  in  a  few  seconds 
as  to  be  fit  again  for  functional  duty? 

"  From  another  standjwint  the  experiment  seems  to  widen  the 
bi-each  between  nerve-force  and  electricity,  there  being,  as  regards 
the  latter,  no  analogy  to  tliis  obser\-ation,  I  have  made  careful 
examinations  of  nerves  which  have  been  thus  treated  by  compres- 
sion. In  all  of  them  were  noted  some  evidences  of  congestion,  bnt 
t!ie  chief  lesion  lay  in  a  verj-  extensive  disturbance  of  the  contenta 
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of  the  nerve-tubes.  In  some  of  them  I  could  find  ecarceiy  an 
unaltered  norve-tube,  the  nearal  tissuea  looking  much  as  they  do 
seven  or  eight  days  after  section.  Yet  through  the  n6r\'e-tube9 
so  disturbed,  the  nerve-force  still  has  power  to  travel." 

The  c|ueBtion  thus  raised  is  no  doubt  a  difficult  one  to  answer 
satisfactorily,  and  tlie  results  of  the  above  experiments  rather  lend 
probability  to  the  theory  that  the  nerves  convey  motor  and  aensoiy 
impulses  by  means  of  "  vibration ''  of  varying  intensity.  If  this 
were  true,  it  is  very  possible  that  a  compression,  not  severe  enough 
to  utterly  destroy  the  fibres,  might  yet  so  interfere  with  the  vibra- 
tions of  the  molecules  in  the  axis  cylinders  as  to  prevent  the 
transmission  of  nerve-currents. 

Such  being  the  symptoms  induced  by  compression,  it  remains  to 
consider  the  circumstances  under  which  we  meet  with  such  cases. 

Perhaps  the  commonest  cases  of  local  palaj',  induced  by  pressure, 
are  due  to  the  use  of  crntches.  Instances  of  this  are  so  common  as 
to  be  within  the  experience  of  almost  every  surgeon  ;  the  class  of 
patients  most  usually  affected  are  those  wbo  are  unused  to  artificial 
aid,  and  consequently  are  clumsy  in  their  efforts  towards  progres- 
sion ;  it  is  rare  to  meet  with  examples  of  this  trouble  in  those  wlio 
have  long  been  in  the  habit  of  using  crutches.  The  first  symptoms 
are  numbness  and  tingling  in  one  or  more  fingeif!,  followed  by 
weakness  and  gradual  loss  of  power  in  the  arm  and  forearm. 
Sometimes  one  class  of  muscles  is  more  nfffCted  thnn  (iTiotJicr,  in- 
dicating pressure  on  one  tmnk  in  particular ;  the  axilla  is  at 
times  painful,  and,  if  the  patient  persists  in  his  endeavours  to  walk, 
complete  paralysis  of  the  arm  will  follow.  The  duration  of  the  symp- 
toms is  variable ;  as  a  rule,  sensation  is  less  affected  and  recoverB 
sooner  than  does  the  loss  of  muscular  power ;  as  some  muscles  are 
more  affected  than  others,  so  do  some  recover  more  rapidly  than 
others;  the  ultimate  prognosis  is  favourable:  such  cases  almost 
invariably  get  well. 

Vulpian*  records  a  case  of  crutch  paralysis  of  both  arms,  the 
right  being  the  more  affected.  Motion  alone  was  affected.  There 
was  no  paralysis  of  sensation,  or  of  the  vaso-motor  nerves.  As  is 
often  the  case,  the  paralysis  was  not  complete,  some  muscles  being 
in  a  natural  condition.  Faradization  of  the  musculo-spiral  nerve 
produced  no  contraction  of  the  triceps,  but  the  application  of  the 
<-lectrodes  to  the  muscle  itself  readily  produced  contraction.     This 

•  S>a.  de  eAcaiJ.  de  M/,l^  i88a,  No.  20. 
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''^^''V^  <l-ctricity.  Vulpian  remarks,  is  analogous  to  SS^ 
product  by  cu^re.  and  he  consider,  that  the  pressSU^tl^" 
by  mducng  some  modification  iu  the  peripheral  t.rminati™  f  Z 
motor  filaments.  As  the  i«lient  r.xovered,  it  was  not^i^  th„t 
farad.  co„tnjct.Uty-the  ..salt  of  appKing  tL  el^^^  tt 
muscul<>spu^lnen-e-retumed  V-.  voluntary  power,  a  conditl 
tlie  reverse  of  that  which  obtains  in  recovery  aft«-  section 

Sj-mptoms  very  similar  to  those  just  detailed  are  liable  to  follow  on 
pressure  exercised  on  the  nerves  during  heavy  sleep.  SucJi  cases 
have  frequently  been  attributed  to  exposure  to  cold,  more  especially 
by  French  writers  (see  Duchenne's  works),  but  of  lat^  years  this 
theory  has  been  gradually  abandoned.  The  numbness  and  tiusrlinK 
which  are  of  common  occurrence  in  cases  where  the  pressure  has 
been  slight  or  of  abort  duration,  are  familiar  to  most,  but  in  otbers, 
which  are  by  no  means  rare,  the  symptoms  are  more  severe.  These 
latter  cases  may  result  from  pressure  applied  during  natural  sleep 
in  bed,  more  often  from  the  pressure  of  the  arm  on  tbe  back  or 
arm  of  a  chair,  and  sometimes  from  pressure  applied  during  the 
heavy  sleep  of  intoxication.  As  in  crutch  palsy,  one  or  many 
nerves  may  be  affected,  and  partial  or  entire  paralysis  or  anaes- 
thesia may  be  present.  The  cases  in  which  entire  paralysis  of  the 
uppT  extremity  follows  pressure  applied  during  sleep  are  rather 
difficult  to  acciiunt  for  on  the  score  of  nerve  compression  alone,  for 
it  is  hard  to  conceive  that  the  whole  of  the  ner\-e8  can  be  com- 
pressed during  sleep  in  bed  (yet  I  have  seen  such  a  cast-  in  a  boy 
of  twelve)  sufficiently  for  tbe  conductivity  of  all  of  them  to  be 
destroyed.  In  the  face  of  this  difficulty,  it  has  been  suggested  by 
various  physicians  that  interference  with  the  circulation  may 
assist  in  producing  the  i-esults,  though  this  is  not  my  own  opinion. 

The  prognosis  at  any  rate  is  not  so  satisfactorj'  as  in  the  cases  of 
crutch  palsy,  the  symptoms  are  likely  to  be  more  enduring,  for, 
while  sensation  is  often  recovered  in  a  comparatively  short  space 
of  time,  the  paralysis  improves  very  slowly,  and  in  some  few  cases 
is  said  to  be  permanent. 

Other  and  rarer  causes  producing  compression  of  the  uerve>8 
of  the  upper  extremity  doubtless  exist,  but  they  are  inter- 
esting rather  as  curiosities  than  from  any  special  character- 
istics that  they  possess.  The  causes  of  such  compression  are 
most  various.     Mitchell*  mentions  cases  arising  from   pressure 


by  weights  earned  bo  as  to  rest  unduly  on  one  portion  of  the  nrni, 
and  from  ligatures  incautiously  applied  aroiind  the  limb.  Certain 
occupations  tend  to  caiiae  pressare  on  certain  nerve-trunks.  Thus, 
M.  Bacbou"  records  instances  of  extensor  paralysis  in  water- 
carriers  ;  and  M.  Ballet  supplies  the  followijig  iiistauce  in  a  glaas- 
cntter. 

Bdllef. — Paralysis  from  cwifinued  Cvmprcsition  of  thf  Ubuir  Nerrc, 
due  to  Prfstmrr  vhile  worMng  as  ti  Glass-cu/fvi: 
A  man,  aged  thirty-aeven  years,  a  glass- worker,  who  had  worked 
at  his  calling  for  twenty  yenrs,  noticed  pain  and  tingling  iu  the 
right  hand.  This  he  had  noticed  for  fifteen  or  sixteen  years.  At 
his  work  he  was  in  the  habit  of  sitting  witli  the  right  elbow  resting 
upon  the  table  on  its  inner  side  in  a  position  in  which  apparently 
there  was  continuous  pressure  exercised  upon  the  nlnar  nerve- 
When  the  arm  was  at  rest  the  patient  felt  no  abnormal  sensation, 
but  when  any  pressure  was  made  upon  the  elbow  there  was  pain 
and  tingling  in  the  region  of  distribution  of  the  ulnar  nerve. 
There  was  no  loss  of  sensation.  There  was  some  loss  of  power 
and  atrophy  in  the  interoaaeoua  mnscles,  bnt  the  other  muscles 
were  in  a  natural  condition.  Tln-re  was  also  wasting  of  the  ad- 
ductor muscle  of  the  thumb.  Electrically  examined,  there  was  no 
reaction  to  faradism  of  the  interosaeior  the  adductor  of  the  thumb. 
Theiv  was  slight  reaction  to  galvanism. t 

The  following  cases  by  M.  Panas  have  much  practical  interest, 
although  the  cause  in  each  is  of  an  unusual  character. 

Pnnas. — Partial  Paralysis  of  lite  f/lnar  Iferve,  due  to  Befoimity  of 
the  Elbow  in  a  ease  of  Osteo-arthrilis. 

The  patient  was  a  man,  aged  sixty-three,  who  had  noticed  weak- 
ness of  his  hand  for  twelve  or  thirteen  days  before  he  came  to  the 
Jiospital.  There  was  but  little  alteration  of  sensation.  The  ulnar 
muscles  were  found  to  be  partly  paralysed,  but  were  not  wasted. 
An  examination  of  the  elbow  showed  that  this  joint  was  the  seat  of 
osti'o-arthritis,  and  that  an  exostosis  had  grown  backwards  into 
the  space  behind  the  internal  condyle  and  was  pressing  upon  the 
ulnar  nerve.  ( 

*  Rec.  de  Mim.  <le  Mfd.  el  Clilr.  el  de  Fharm.  Mililairu,  vol.  ii.  Aiiril  1864. 

t  Jtetme  de  Slideeine,  1S84,  p.  366. 

i  Archhte  Qi«£ralet  de  Mldeeiat,  1878,  vol.  ii.  p.  19. 
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Panax. — Progmsivt  Parfdysis  of  the  Ulnar  Nervf  caused  by  the  De- 
velopment of  n  Seaanund  Bone  in  the  Inlcrnal  Zateral  Lujameni 

of  the  Elbow. — Oprration. — Stippuration  in  Elbow. — Death. 
The  patient  wna  a  young  peasant,  aged  nineteen,  strong  and  in 
good  health.  He  complained  that  for  a  yoar,  withoat  any  canse 
and  without  any  injiirj',  liis  left  hand  had  ^adually  become  more 
and  more  feeble.  An  exammatiou  showed  that  the  masdes 
supplied  by  the  ulnar  nerve  were  much  wasted,  and  that  the  fingen 
were  somewhat  clawed.  The  deformity  was  tj-pical  of  paralysis 
of  the  ulnar  nerve.  There  was  no  alteration  of  sensation  except 
along  the  ulnar  side  of  the  palm,  where  there  was  slight  numbness 
and  occasional  tingling.  Movement  of  the  affected  extremity 
caused  pain.  The  muscles  on  the  ulnar  side  of  the  foreaiin  were 
also  wasted.  An  examination  of  the  elbow  revealed  a  boDj 
swelling  situated  near  the  inner  condyle  and  evidently  pressing 
upon  the  ulnar  nerve.  In  this  sitnatiou  also  the  nerve  was  felt 
to  be  distinctly  enlarged.  An  operation  was  undertaken  for  the 
removal  of  the  bony  growth,  and  after  it  liad  been  ey|x>Bed  by 
an  incision  it  was  found  to  be  situated  within  the  internal 
lateral  ligament  of  the  elbow.  In  the  course  of  the  operation  the 
elbow-joint  was  open,  and  some  days  later  was  the  sent  of  suppu- 
ration, which  resulted  finally  in  the  death  of  the  patient.  After 
death  the  swollen  portion  of  the  nerve  was  removed  and  examined 
niicroscopicany.  It  was  found  to  be  thickened  with  fibrous  tissue, 
and  apparently  in  a  state  of  chronic  iuHanimation.  The  nerve- 
tubules  had  become  irregular  in  size,  their  contents  in  places  ^ere 
gi-auular,  and  they  apjieared  to  suffer  by  compression  from  the 
fibi-ous  tissue  which  enclosed  them' 

Compreaeion  by  Tomotirs. — Tlie  pressure  exercised  by 
tumours  finds  examples  in  almost  every  situation  in  tlie  body, 
though  of  course  more  frequently  in  some  parts  than  in  others. 
The  growth  of  aneurj-sms  in  the  root  of  the  neck  and  the  popliteal 
space  frequently  causes  pressure  symptoms  in  the  upper  and 
lower  limbs;  the  growth  of  cancerous  glands  in  the  axilla  or 
groin,  of  exostoses  from  the  last  cervical  vertebra,  of  lympho- 
matous  or  lymph o-sarcomato us  tumours  in  the  mediastina,  of 
thoracic  aneurysms,  and  of  various  tumours  in  the  triangles  of 
the  neck,  afford  numerous  instances  in  wliich  the  symptoms  of 
tnmour  pressure  may  be  studied. 

•  Arckha  Ginerak*  de  Mideeiar,  1878,  vol.  H.  p.  S- 


rAKIETIES  OP  iraRVE  INJURIES.  237 

Amongst  rarer  examples  may  be  mentioned  such  cases  as  tliiit. 
of  a  bursal  tumonr  in  the  arm  causing  pressure  on  the  median 
nerve,*  or  that  of  a  growtli  tlie  size  of  an  orange,  compressing 
the  sciatic.  Many  other  exceptional  cases  might  be  quoted.  The 
severity  of  the  sjnnptoms  dependa  on  tlie  rapidity  of  the  tumoar 
growth,  and  the  extent  to  which  affected  nerves  are  capable  of 
being  pualiod  aside  rather  than  stretched  over  the  surface  of  the 
Swelliug. 

Bnt  perhaps  the  most  common  example  of  an  innocent  tumour 
causing  symptoms  by  pressure  on  nen'e-trunks  is  afforded  by  the 
cen'ical  exostoses  which  aiv  frequently  found  arising  from  the 
transverse  pi'ocesses  of  the  last  cervncai  vertebra.  Of  these  I 
have  seen  many  instances,  and  have  found  the  most  vanous 
amount  of  motor  and  sensory  paralysis  and  of  trophic  lesions. 
In  some  patients  there  is  little  complained  of  beyond  slight  pain, 
in  others  [lain  is  very  severe,  aud  in  others  again  there  is  ])aresia 
or  paralysis  of  few  or  many  of  the  muscles  of  the  upper  extremity. 
I  have  seen  almost  complete  paralysis  of  the  whole  arm  and 
forearm. 

The  subjects  of  these  growtlis  are  always  yoimg,  generally 
between  eighteen  and  twenty-tliree,  and  in  addition  to  exercising 
pressure  on  the  nerve-trunks  the  exostosis  may  also  conijiress  the 
subclavian  artery.  In  such  cases  the  pulse  in  the  nffected  limb 
may  hv  much  weakened,  or  indeed  obliterated,  and  in  my  opinion 
all  the  cases  of  so-called  "  obliterating  arteritis  "  hitherto  described 
in  this  country  are  examples  of  pressure  by  ezoBtoaes.f 

The  proper  treatment,  when  tlie  ^mptoms  are  sufficiently 
severe  to  warrant  operation,  is  to  remove  the  exostosis  by  dissect- 
ing down  to  it  and  catting  it  off  with  bone  forceps.  In  all  ceases 
the  operation  is  troublesome,  uid  in  some  difficult  and  tedious. 

The  following  case  is  a  fairly  typical  one  of  the  kind  : 

Cervical  Exontosis  cotnprca^nff  tlie  Brachial  Plexus, 

F.,  aged  twenty-three,  was  admitted  into  St.  Bartholomew's 
Hospital  on  Feb.  8,  1887,  under  Mr.  Willett.  She  first  noticed  a 
swelling  on  the  right  aide  of  the  neck  in  June  1886,  but  this 
caused  her  no  trouble  at  the  time.  In  Nov,  1886  the  arm 
began  to  get  weak,  so  that  she  could  not  use  it  for  any  length 

»  Proc.  Path.  Soe.  0/ Pliilatldpkia,  1863 :  Dw.  Agnew  and  Paokard, 
t  Lancet,  1SS8,  vol.  i,  p.  630. 
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of  time.  Pmmt  coodhion :  Has  ■  typcsl  cen-ical  exoetosia, 
ov^r  which  the  snbdftTun  srteiy  can  be  felt  raised  and  flattened. 
The  puW  in  the  bnchi«I  and  radial  arteries  also  is  so  weak  as 
to  be  alntoet  imperceptible.  Aim,  forearm,  and  baud  cold,  livid, 
and  bine.  Xo  redema.  Muscles  of  hand  Habby,  ball  of  thumb 
w&sti-d.  grip  weak.  Xails  of  ihamb,  index  and  middle  fingers 
fibrv>ua  and  striated.  St'nsaii»ia  so  much  impaired  over  the  median 
area  that  a  prick  can  hardly  be  fell.  The  patient  would  not 
consent  to  any  operaiion.  and  left  the  hospital  in  the  same  con- 
dition as  on  admission. 

Compression  of  Nerves  duriufr  Parturition. — In 
addition  to  the  more  common  nn'ihixls  by  which  nenes  may 
be  cvinipressed,  the  pnra]\-sis.  generally  partial,  which  may  follow 
deliver;-.  des<>r\-es  mention.  By  simie  authors  it  is  supposed  to  be 
due  to  the  application  of  instruments,  but  this  is  denied  by  others, 
and  with  appareut  justice,  ft"hen  aiiy  sj-mptoms  occur,  the  labour 
will  generally  be  found  to  have  beeu  extremely  painful,  and  often 
ninrked  by  cramps  and  numbness  of  the  lower  extremities.  Aa  a 
rule,  the  residliiig  troubles  are  not  severe  or  of  long  doration,  sad 
the  ultimate  prc^osis  is  favourable. 

Pressure  by  Cicatrices. — In  a  certain  number  of  cases,  a 
wound  wliicli,  ihougii  )iassiug  close  to  a  nerve-trunk  has  not 
dividrtl  it,  subs<fjui'ntly  causes  s\^uptonlS  of  interference  with 
the  nervous  functions:  these  symptoms  may  usually  be  referred 
with  justice  to  pressure  exercised  upon  the  nerve  by  the  contrac- 
tion of  the  scar  tissue.  And.  indeed,  it  is  rather  surprising  than 
otherwise  that  this  is  not  more  frequently  the  case;  wounds  in 
the  proximity  of  iien  (--trunks  an*  by  uo  means  uncommon,  while 
any  resulting  sjmptoms  are  somewhat  rare.  But  as  in  the  case 
of  the  spinal  cord,  so  also  in  the  case  of  uerie-tninks,  a  slow  and 
gradual  compression  seems  to  be  btime  with  ease,  while  a  much 
less  amount  of  constriction,  suddenly  applied,  results  in  abolition 
of  the  ner\-ons  functions.  The  sj-mptoms  may  supervene  either 
during  the  healing  of  a  wound,  or  else  during  the  subsequent 
contraction  of  the  cicatrix  ;  tiiey  generallj-  commence  with  neu- 
ralgic and  shooting  [lains,  numbness  and  tingling  referred  to  the 
periphery,  and  somi'times  hj-penesthesia.  Later  on.  the  muscles 
lose  power,  become  subject  to  twitchings  and,  jerkings,  and  finally 
an-  iwralysed ;  sensation  becomes  impaired,  and  the  skin  gradually 
passes  into  a  condition  of  complete  anicsthesia. 

Tlje  following  is  a  fairly  typical  case  : 
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W.  S.,  aged  eighteen,  was  admitted  into  St.  Bartholomew's 
Hospital  on  Ang.  5,  1879,  with  the  history  that  two  months  pre- 
viously he  had  sustained  a  severe  wound  across  the  front  of  the 
wrist.  This  was  rapidly  followed  by  loss  of  sensation  in  the  index, 
middle,  and  half  the  ring  fingers,  accompanied  by  pain,  which  did 
not  seem  to  be  very  severe.  The  thumb  muscles  were  weakened, 
but  not  entirely  paralysed;  there  were  no  trophic  lesions.  On 
Aug.  9th  the  scar  was  opened  up,  and,  contrary  to  expectation, 
the  median  nerve  was  found  to  be  entire,  but  bound  down  and 
compressed  by  a  considerable  amount  of  cicatricial  tissue.  From 
this  the  nerve-trunk  was  disentangled,  and  then  stretched  in  both 
directions.  The  patient  remained  under  observation  till  the 
29th  of  the  month  without  undergoing  any  improvement,  and 
since  that  date  I  have  been  unable  to  learn  anything  as  to  his 
future  progress. 

A  consideration  of  this  case,  and  of  those  on  page  241,  affords 
sufficient  proof  of  the  effect  of  compression  by  cicatrices.  The 
symptoms  are  practically  those  of  partial  or  complete  section, 
with  or  without  the  accompaniment  of  the  various  trophic 
lesions  already  described.  In  making  the  diagnosis  of  such  a 
case,  it  is  to  be  noted  that  as  a  rule  the  symptoms  do  not 
supervene  until  the  wound  has  healed  or  is  healing,  and  in  this 
resi>ect  they  differ  from  the  symptoms  of  section  which  are 
necessarily  the  immediate  result  of  injury. 

Treatment  of  Pressure. — ^The  treatment  of  the  various 
forms  of  pressure  resolves  itself  to  a  great  extent  into  the  removal 
of  the  cause :  thus,  in  crutch  palsy,  or  pressure  of  a  tumour,  a 
cessation  of  the  use  of  the  crutch  in  one  case,  and  the  removal  of 
the  tumour  in  the  other,  will  suffice  to  bring  about  a  cure.  Where 
the  pressure  has  been  of  long  duration  and  the  paralysis  is  more 
or  less  complete,  accessory  trt^atment  will  be  requisite  to  accelerate 
the  cure,  and  to  this  intent  galvanism,  friction,  slianipooing',  &c., 
should  be  recommended.  In  rare  cases,  the  symptouis  persist  in 
spite  of  treatment,  a  condition  which  is  probably  due  to  the  causa- 
tion of  a  certain  amount  of  inflammation  by  the  ])ressure,  and  the 
subsequent  formation  of  adhesions  around  the  nerve,  often  com- 
bined with  the  thickening  of  the  trunk  itself  from  clironic  neuritis. 
Here,  again,  I  believe  that  the  proper  treatment  consists  in  a  free 
exposure  of  the  nerve,  a  freeing  of  it  from  surrounding  adhesions, 
and  forcible  traction  both  upwards  and  downwards. 
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The  particular  form  of  pressure  moat  likely  to  require  Eucli> 
'  energetic  treatment  is  naturally  enough  that  wliich  results  fni 
the  contraction  of  scar  tissue  after  the  infliction  of  a  lacerate 
wound  in  the  neighbourhooil  of  a  large  trunk  ;  these  accidents  ar 
most  common  about  the  wrist.  Under  such  circumstances  tha 
cicatrix  of  the  former  wound  should  be  opened  up,  and  tha 
nerve-trunk  cleared  from  all  the  surrounding  adhesions  and  cic»< 
tricial  tissue  ;  some  such  instrument  as  on  aneurysm  needle  Bhouldi 
then  be  passed  under  the  trunk,  and  the  latter  stretched  witli  I 
considerable  amount  of  force. 

The   benefit   accruing    from  such  a  method   of   treatment 
instanced  by  many  cases  under  different  surgeons,  of  wMcli  thtf 
following  are  fairly  typical  examples : 

Professor  von  Nosengcil  ■  records  a  case  of  paralysis  of  the  e 
tensor  muscles  of  the  arm,  due  to  pressure  on  the  musculo-spiral 
nerve  by  a  cicatrix  in  the  upper  arm.  Complete  cure  resulted 
from  an  o^wration  in  which  the  nerve  was  dissected  free  of  t 
surrounding  adhesions. 

Vogt  t  records  a  case  of  wound  of  the  wrist  with  resnltiiq 
cicatrix,  causing  pressure  on  the  ulnar  nen-e,  and  stiffness  and 
neuralgia  of  the  fourth  and  fifth  fingers.  Vogt.  dissected  both 
nerve  and  tendons  from  the  surrounding  dense  tissue,  and  cured 
the  patient. 

A  similar  case  is  recorded  by  the  same  author,^  in  which  Buuilar 
ajTuptoms  yielded  to  a  like  operation  combined  with  neirft 
stretching.  It  is  also  of  importance  to  obtain  union  by  firafr 
intention  if  possible,  for  it  is  evident  that  profuse  suppuration  ii 
liable  to  lead  to  a  recurrence  of  the  scar  pressure  for  which  tlta 
operation  has  heen  undertaken,  llie  following  cases  indicataf 
both  the  symptoms  of  scar  i)ressuro  and  its  proper  treatment  by 
operation : 

Jnjlammntury  pressure  on  Median  Nerve. — lUyosiirc. — Cure. 
Mary  B.,  aged  twenty-two,  was  admitted  into  St.  Bartholomew^ 
Hospital,  under  Mr.  Marsh,  on  May  22,  1887.  Five  weeka 
previously  slie  cut  her  forearm  over  the  region  of  the  median 
nerve.  A  few  days  later  she  began  to  suffer  pain  in  the  foreaim 
and  hand,  and  this  increased  until  her  admission. 

•  Briliih  Medlral  Journal,  Oct.  26,  1878. 
t  lieo.  ila  Sc!.  MAI.,  toI.  is.  p.  305. 
t  Ibid.  vol.  r 
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May  24tb, — Present  coriclition :  There  ia  no  muscular  wasting, 
and  the  muscles  contract  volantarily.  There  is,  however,  some 
spasm  about  the  movements  of  the  hand  and  wrist,  and  tlie  hand 
cannot  be  used  on  account  of  the  pain  caused  thereby.  There 
is  a  scar  over  the  middle  of  the  forearm,  and  pressure  along 
the  course  of  the  median  nerve  below  this  causes  pain.  The 
fingers  are  doubled  into  the  palm  and  cannot  be  voluntarily  ex- 
tended. The  palmar  surfaces  of  the  middle  and  half  the  ring 
fingers  as  well  as  the  dorsal  surfaces  of  the  second  and  third 
phalanges  are  aurosthetic.  Index  and  thumb  normal.  No  trophic 
lesions. 

26th. — In  spite  of  complete  rest  the  pain  has  increased,  and 
the  hand  cannot  be  used  at  all  on  account  of  the  suffering  caused 
by  movement. 

37th.- — An  incision  in  the  middle  of  the  forearm  exposed  the 
median  nerve  Just  beneath  the  scar.  It  was  quite  natural  in 
colour  and  had  not  been  wounded.  The  operation  gave  complete 
relief,  and  although  the  wound  suppurated  freely,  the  patient  was 
quite  restored  to  health  on  leaving  the  hospital. 


Smr  Presi 


<i  C/w  AMia 


.  Mtvc 


—Operalio 


May  M.,  aged  twenty,  was  admitted  iuto  St.  Bartholomew's 
Hospital,  under  Mr.  Smith,  on  Oct.  24,  i  S87.  She  had  cut  her 
wrist  with  broken  glass  five  weeks  before  admission,  and  said  that 
she  could  not  straighten  her  fingers.  She  also  complained  of 
pain.  Present  condition :  Scar  above  wrist  in  the  line  of  the 
median  nerve.  The  fingers  are  contracted  spasmodically,  and 
there  is  partial  loss  of  sensation  in  the  median  area.  No  wasting. 
Electrical  examination  :  lieactions  to  both  currents  normal. 

Nov.  3, — Operation :  The  median  nerve  was  found  to  be  ad- 
herent to  the  scar,  and  the  anterior  surface  was  a  little  notched. 
The  nerve  was  freed  from  the  scar  and  the  wound  sutured,  Tlie 
patient  improved  quickly,  but  was  not  quite  recovered  on  her  dis- 
charge on  Nov.  14. 


Anastlie-fia  from  Scar  Pn'ssiin; — Opvrat'ion, — Cure. 

John  T.,  aged  thirty-four,  cut  his  forearm  in  January,  and  on 
Aug.  10  was  admitted  with  complete  aniesthesia  in  I  he  median 
area.     Operation :    The  median  nerve  was  found  compressed  by 
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scar  tiasne,  wtiicfa  was  cat  througlt.      On  recovering    frcm  tlie 
anfestliegia  the  fiogers  were  found  to  be  qnite  normal, 

Ijf.  Fori.* — ParalysU  of  Maliftn  Kervt  aflcr  G^mskot  Injury. — 
Ncrec  freed  fTom  Scar  Tissue  and  strdchetf. — Heeoperg. 

A  gentleman  was  accidentally  shot  in  the  arm  by  a  feltow- 
Bportsman.  The  patient  was  immediately  seized  with  severe  pain 
in  the  wounded  limb,  and  the  forearm  became  paralysed.  The  gon 
was  loaded  with  No.  5  shot.  Pain  continued  acute,  but  was  greatly 
increased  on  movement.  The  sj-roptoms  were  considered  to  be 
due  tfl  a  wound  of  the  median  ner\'e,  and  the  presence  of  a  shot 
pellet  in  contact  with  the  non"e-tmnk  was  diagnosed.  An  opera- 
tion did  not  discover  any  shot,  and  the  patient  was  not  improved. 
Six  months  after  the  accident  he  was  seen  by  M,  Le  Fort,  Pain 
was  still  e,\trenii',  the  arm  was  carried  in  a  sling  and  could  not  be 
used  for  any  purpose.  There  was  hypenesthesia  in  the  median 
nren,  and  wasting  of  the  muscli's  innervated  by  this  nerve.  The 
BCiir  of  Ihi'  oi-iginnl  woimd  was  about  two  inches  above  the  elbow, 
on  the  inner  side  of  the  arm.  In  this  situation  there  was  much 
induration.  An  incision  was  made  at  this  spot,  and  the  median 
nerve  exposed.  It  was  found  to  be  closely  surrounded  by  an  in- 
durated mass  of  fibrous  tissue,  from  which  it  was  thoroughly  freed. 
The  nerve-trunk  was  then  stretched.  After  the  operation,  pain 
still  continued,  but  was  much  diminished  ;  the  improvement  was 
iiuiititaint'd  and  a  complete  cure  resulted  within  three  months  of 
the  operation,  the  induration  almost  entirely  disappearing. 

•  liuV.  et  Mini,  ft  lU  Sue.  <le  Chlr.  tie  Piiris.  1882.  vol.  viil  p.  575. 
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CHAPTER  XIV. 

VARIETIES  OF  NEEVE   INJURIES— (coiifMiwrf). 

Nerve  InJurieB  Complicating  Fractures. — Paralysis  of 
tto  parts  siipplieJ  by  uny  iiervo  may  result  in  various  ways  in 
cases  of  fracture,  and  it  is  of  some  iTn(X)rtanct)  to  clearly  recognize 
tKa  various  causes  t<j  which  this  paralysis  may  be  due. 

First.  In  any  case  of  fracture  uue  of  the  neighbouring  nerves 
may  be  contused  at  the  time  of  injury,  or  may  be  stretched. 

Second,  The  nei-^'e  may  be  compressed  by  the  displaced  bone, 
or  by  a  fragment  of  bone  in  the  case  of  a  comminuted  fracture. 

Third.  The  nerve  nmy  be  compressed  by  callus  subsequent  to  the 
time  of  fracture. 

Fourth.  The  nen'e  may  be  completely  lacerated. 

The  following  case  by  Mr.  Hulke  may  be  referred  to  as  a  good 
example  of  the  first  kind  of  injury : 

M.,  aged  thirty-six,  sustained  a  fracture  of  both  humeri,  the  left 
being  comminuted,  and  the  soft  parts  much  bruised.  Sensation 
returned  very  slowly,  and  was  quite  abseut  two  months  after  the 
accident,  but  subsequently,  after  a  year  or  more,  was  perfect.  "  The 
suspension  of  conductivity  and  its  return  are,  I  suggest,  most 
easily  explained  by  supposing  that  after  the  humerus  was  broken 
the  nerves  were  overstretched  by  the  strain  falling  on  them,  but 
not  completely  torn  through." 

The  two  following  cases  by  Bidder  are  also  excellent  examples 
of  slight  contusions  or  stretchings  of  tJie  musculo-spiral  nerve 
complicating  fracture  of  the  humerus.  In  each  there  was  paralysis 
immediately  after  fracture,  and  in  each  a  rapid  restoration  of 
function  ensued. 


JKiMir. — Fraiiitrr  <)f  the  ffHmmis,/oiloitvd  by  transioU  PprtUynU 
t<f  the  fnrla  sHft/ttiai  hf  tie  AfuxciiJo-njnml  Wi  ri-»-. 

A  wiiu|r  mail,  agi-d  eighteen,  fell  from  liis  liorse  against  some 
nilitij^  Kiid  fracluri'd  his  humerus.  The  same  evening  it  was 
uiitiix'tl  th«t  the  muscles  supplied  by  the  musciilo-s|)ira1  neive  were 
pftrnK'sed.  Tliere  w»s  also  ftua'stbesia  uf  the  back  of  the  thumb, 
and  i»f  the  index  fiiisitT.  Eight  dajs  later  tliere  was  hypenestheaia 
of  the  ptvvioii&tr  aiimsthi-tic  ]iarts.  Tliis  gradually  disappeared, 
ami  then,  under  in-atmeut  by  electricity,  motor  power  cx>mpletely 
ivturu<i'<d  in  four  mouths. 


Miiiiirc* — /VwrfMiY  >y"  /fHmrms,  with  Iraiuiieni  Paritl^sig  iif  purtt 
sMifJini  Ay  Me  ^fMScu^o-spi^al  A'erve. 

An  ofliivr  foil  fiwrn  his  horse  and  sustained  a  fracture  of  the 
lower  ihinl  of  the  humerus  impHcaling  the  elbow-joint.  There 
was  ininiiHliato  imraU-sis  of  motion  and  of  sensation  in  the  parts 
vupiilii'tl  by  till-  muscttlo-spiral  nerve.  In  a  few  days  sensation 
n-tunu-d,  and  ihen,  under  the  influence  of  massage,  motor  power 
was  oontpielely  n-ston-ti  in  Iliree  months. 

( 'oiupn<!»ian  by  a  displaced  fragment  of  bone  is  well  instanced 
in  the  following  cast' : 

Smith.—  FntHitiy  ,/  fht  HuHot  </  /**■  I\-n<nM    u-ith  injury  to,  and 
ffrsjinn  itt.tMf  .VoViNM  AVfiY  ftyw  if ixjJaettl portion  of  £on£. — 

Henry  H.,flg.il  twenty-four,  wasadmiited  into  St.  Bartholomew's 
llwpiral  on  March  ,ll,  USS5.  Ten  w,-eks  pnviously  he  bad  bus- 
taineil  a  rtmnhmud  fractun'  of  the  fon-arm  at  the  junction  of  its 
lower  and  middle  thii-ds.  lie  had  scotrely  us.-d  the  arm  siuoethe 
nwident.  IVs-'Ui  condition  :  A  small  sinuson  the  front  of  the  fore- 
arm leads  to  n.-cnv-M-d  and  Iwre  bone.  Almost  complete  aniesthesitt 
oltbe  iiKh'xand  ntiddlc  &ig.>rs  on  their  iwlmnr  surfaces  as  well 
nn  the  |Mdumr  surfaiv  of  the  thumb,  and  on  the  dorsal  surfaces  as 
of  the  s-wnd  and  tiiird  phalanges  of  the  iude.x  and  middle fingersL 
I'he    mu«>le8  of  the  thumb  supplied   by  the  median   nerve  are 


April  10th. — Oiwration:  The  necrosed  bont'  was  fouml  at  the 
Wittom  of  the  aiuiis,  antl  the  median  nerve  was  seen  to  be  tightly 
stretched  over  a  displaced  fragment  of  fracturecl  bone  which  liad 
acquired  a  fresh  attaclimeut  to  the  radius.  The  nerve  was  thinned 
at  the  seat  of  pressiii-e.  The  bone  was  cut  away  with  forceps,  and 
the  nen'p  freed  from  all  pressure. 

nth. — Some  return  of  sensation  in  the  thumb, 

I  gtli.— Further  return  in  the  index  finger. 

27tli. — Discharged.  He  can  feel  in  the  thumb,  index  and 
middle  fingers,  though  not  yet  as  well  as  in  the  other  hand.  The 
mnsclee  are  still  wasted  and  paralysed.  ITie  patient  went  lo  sea 
ftnd  has  not  since  been  heard  of. 

In  the  following  cases  it  is  probable  that  the  paralysis  was  due 
*o  pressure  on  the  nerves  by  displacement  of  the  fractured  ends  of 
tlie  bones,  and  by  calius: 

Fvidiire  of  tlw  Hiimerm,  tcithparHnl  Pn ml y sis  of  the 
Muxulo-ttjfirai  Ifene. 

Albert  W.,  aged  fifteen,  met  with  a  severe  machinery  accident 
iu  August  1883.  'l"he  humerus  was  fractured.  It  united  with  the 
formation  of  much  callus,  and  on  Jan.  12  there  was  paralysis 
of  the  extensors  and  supinators  of  thf  hand  and  forearm  with 
H-i'iiSt-<lrop.  The  patictii  wws  ti-cuttxl  by  ^tdvauiiiui,  au-d  iaiprovt^, 
the  muscles  gradually  coming  under  the  control  of  his  will, 
although  not  reacting  to  faradism.  In  the  course  of  a  few  weeks 
ie  completely  recovered. 

WilldL — Fraciure  o/Foreana  with  had  uni(m,follawul  by  AiioBthema 
awl  Wasting  of  the  Muixles  supplied  by  the  Ulnar  and  Median 

Nf  rirs. — Rffrael  ure. — Oalca  iiism. — Cure. 

James  J.,  aged  nine,  was  admitted  into  St,  Bartholomew's 
Hospital  on  Oct.  26,  1885.  He  had  met  with  a  fracture  of  his 
forearm  on  June  10,  and  had  been  treated  with  splints.  Since 
-then  the  hand  had  become  numb,  and  he  had  lost  power  in 
it.  Present  condition  :  In  the  middle  of  the  right  forearm  is  a 
large  mass  of  callus.  The  hand  is  partially  supinated  and  fiexed. 
All  the  fingers  are  flexed.  The  tendons  are  evidently  caught  in, 
the  callus,  and  the  fracture  Las  united  in  bad  position.     There  is 


aneesttiesia  over  the  median  distribution  in  the  fingers  and  thumb.  1 

The  skin   is  blue,  the  fingers  cold,  and   the    nails  rough.    The   | 

niiiscles  supplied  by  the  median  and  ulnar  nerves   are  wasted. 

Electrical  examination:   No  reaction  at  all  of    any  of  the  hand 

muscles. 

Oct.  28th. — The  foreami  was  refractnred  and  the  fingers  were 
forcibly  extended.  After  refracture  there  was  for  several  week 
a  gradual  return  of  sensation  and  of  motion,  and  at  the  time 
the  patient  was  discharged,  on  Dec.  31,  the  thumb  could  be 
abducted  and  addncted  as  well  as  opposed.  There  was  slight 
power  of  pronntion  and  supination,  and  the  muscles  were  mnti 
improved  in  bulk,  ile  could  localize  in  the  thumb  and  middle 
fingers  well  and  accurately  ;  in  the  index  he  localized  badly,  hot 
there  was  nowhere  absolute  aniesthesia, 

July  9,  1886. — The  hand  is  now  quite  well  as  regards  the  nerr? 
supply.  Sensation  ia  perfect  to  all  stimuli.  There  is  now  bnt 
liftlf  stiffness  of  the  hand,  the  middle  finger  being-  the  only  one 
affected.  Its  tendons  are  still  implicated  at  the  scat  of  fractnivt 
There  ia  but  little  callus,  and  the  hand  is  useful  and  strtuig. 
There  is  no  paralysis  or  wasting  of  any  muscles,  and  all  react 
well  to  galvanism  mid  faradism, 

Frexxin-c  hij  cdhin  is  more  especially  prone  to  affect  Jieires 
which  lie  in  close  contact  with  the  bones,  and  of  all  uerres  the 
musculo-spiral  is  the  moat  frequently  paralysed.  This  paralysis 
is,  however,  of  comparatively  rare  occurrence  when  the  fractured 
ends  are  in  close  apposition,  but  is  prone  to  occur  when  much 
displacement  (and  often  a  proportionate  amount  of  callus)  results 
from  the  injury. 

Tlie  symptoms  are  precisely  similar  to  those  already  detailed 
as  following  on  compression  from  other  causes,  and  a  repetition 
is  consequently  unnecessary. 

As  in  cases  of  scar  pressure,  the  symptoms  may  supervene 
either  shortly  after  the  fracture  or  else  at  a  later  date.  In  the 
former  case  an  unfavourable  prognosis  should  not  be  too  readily 
given,  for,  as  the  provisional  callus  ia  absorbed,  the  pressure  on 
the  nerve  may  subside. 

One  of  the  best  known  cases  of  this  kind  ia  that  recorded  by 
Paget,  on  the  authority  of  Mr.  Hilton,  in  which  a  fracture  of  the 
lower  end  of  the  radius  was  followed  by  compression  of  the 
median  nerve,  and  consequent  alceratiou  of  the   thumb,  middle 


and  index  lingers.  When  the  wrist  was  kept  flexed  so  as  to 
relieve  the  pressure  on  tlie  nerve,  tlie  ulcera  healed,  but  bruke 
out  again  when  the  hand  was  allowed  to  resume  its  former 
position. 

The  following  case  is,  as  far  as  can  be  ascertained,  one  in 
which  the  nerves  were  completely  torn  at  the  time  of  thp 
accident,  for  although  the  patient  was  seen  as  lat*  as  a  year  and 
a  half  after  the  injury,  tltere  was  no  attempt  at  repair : 

Willttt. — Compound  Fraeturc  of  the  ffumerus,  wilh  injur//  to  the 
Median  and  Ulnar  Ncnrs. 

E.  D,,  aged  thirty-three,  came  into  St.  Bartholomew's  Hospital 
on  Jane  18,  1884.  A  year  previously,  in  a  storm  at  sea,  hi- 
sustained  a  compound  fracture  of  the  left  humerus  and  the  left 
leg.  The  latter  was  amputated.  There  was  suppuration  and 
erysipelas  of  the  ann,  and  incisions  were  freely  made.  Since  then 
the  arm  has  been  paralysed.  Present  condition :  Complettt 
paralysis  of  all  the  muscles  of  the  forearm  supplied  by  the  median 
and  ulnar  nerves.  No  sensation  in  the  fingers,  thumb,  or  palm 
of  the  hand.  The  nails  are  ridged  and  furrowed.  The  skin  is 
bine  and  cold,  and  the  hand  is  perfectly  useless.  The  finger-joints 
ai-e  stiff  and  the  fingers  doubled  up.  On  several  occasions  the 
parts  were  freely  manipulated  under  chlorofonn,  but  witii  no 
material  benefit  to  the  patient. 

In  Dec.  1884  there  was  no  further  Improvement. 


I  have  now  given  instances  of  tlie  various  ways  in  which  nerves 
may  be  injured  in  cases  of  fracture,  and  shall  proceed  to  point 
out  the  different  individual  fractures  in  which  such  injuries  have 
been  noticed.  Before  doing  so,  however,  I  shall  venture  to 
allude  very  briefly  to  two  eases  of  an  exceptional  character  in 
which  portions  of  fractured  bones  have  been  found  actually 
grafted  on  to  the  nerve-trunks  into  whose  neighbourhood  they 
had  been  displaced. 

The  first  case  is  recorded  by  Tillaux,*  on  the  authority  of 
Vemenil.  The  bones  of  the  elbow  were  fractured  by  a  gunshot 
wound,  and,  resection  having  failed,  the  arm  was  amputated  at  the 
end  of  one  month.  A  small  piece  of  newly  formed  bone  was 
then  found   imbedded  in  the   musculo-spiral  nei-ve,  and  it  waa 
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BuppoBed  that  it  owed  its  origin  to  tHe  accidental  transplant aticai 

of  a  fragment  of  perioat-euni  to  this  position. 

The  othfr  case  is  reported  by  Dr.  Weir  Mitchell.*  The  patient 
had  sustained  a  fracture  of  the  humerus  from  a  gunshot  woond, 
and  the  post-mortem  discovered  a  small  portion  of  bone  attached 
to,  and  growing  on,  the  sheath  of  the  median  ner\'e. 

ProctareB  of  the  Bones  of  the  Face. — In  fractures  of  either 
the  upper  or  lower  jaw,  the  second  and  third  divisions  of  the  fiftii 
may  respectively  be  wounded.  As  the  former  are  rare,  the 
following  case  may  prove  of  interest ; 

A  young  man  applied  at  St,  Bartholomeiv's  Hospital,  a  week 
after  receiving  a  severe  blow  on  the  face,  which  he  had  sastained 
while  playing  football,  and  which  he  thought  had  been  caused  by 
an  opponent's  boot.  When  the  swelling  subsided,  he  found  that 
sensation  was  lost  over  the  left  cheek,  and  for  this  reason  he 
applied  to  the  liospital.  On  examination  I  found  that  the  superior 
maxillary  bone  was  fractured,  the  line  of  fracture  passing  ver- 
tically downwards  in  a  direct  line  with  the  orifice  of  the  infra-orbital 
canal.  Tlie  left  cheek,  lower  eyelid,  and  part  of  the  side  of  the 
nose  were  devoid  of  sensation,  and  a  pin  prick  elicited  no  feeling 
of  pain.  During  the  few  weeks  he  remained  under  notice  there 
was  no  improvement. 

In  tlie  lower  jaw  it  is  by  no  means  unusual  to  find  that  a 
fracture  has  implicated  the  inferior  dental  nerve  in  some  part 
of  its  bony  canal.  I  have  myself  seen  cases  in  which  the  portion 
of  skin  supplied  by  this  nerve  was  anEesthetic,  as  was  also,  to 
a  certain  extent,  the  gum  on  the  corresponding  side.  llany 
similar  cases  have  been  noted  by  other  authors,  and  indeed,  con- 
sidering the  position  of  the  nerve,  we  may  well  be  siuqjrised  that 
it  escapes  as  frecjcntly  as  it  does. 

Fractures  of  the  Clavicle.— The  only  two  cases  of  fracture 
of  the  clavicle  complicated  by  injuries  to  nerves  which  I  have 
found  recorded  are  those  by  Mr.  Earle  and  Dr.  Weir  Rlitchell.  In 
the  first,  which  may  be  found  in  vol.  vii.  of  The  Medico-C'hirurgical 
Tranmctions,  the  clavicle  was  conmiinuted  and  the  arm  para- 
lysed ;  the  patient  completely  recovered.  The  second  is  briefly 
alluded  to  by  Mitchell  in  his  work  already  quoted. 

Mr.  Barkerf  has  recorded  an  interesting  case  which  has  some 
•  Trani.  t./ ihe  CiMfge  of  rhytldant  of  PhUa<hiphia,y(i\.  iX.  1876. 
t  Trantaelioni  oflht  CUnitai  Socirl'j,  voL  xlx.  p.  104, 
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bearing  on  this  Bubject.  His  patient  was  a  lad,  aged  twelve,  who 
had  suffered  from  an  ununited  fracture  of  the  clavicle  since  birth, 
and  for  three  years  had  complained  of  pain  in  the  ami  of  l!ie 
affected  side.  For  two  montlis  there  had  ako  beeu  writer's  cramp 
and.  increased  pain  in  the  forearm.  There  was  Rtight  muscular 
wasting  and  tenderness  of  the  cords  of  the  brachial  plexus.  The 
ends  of  tlie  fractured  clavicle  were  exposed,  and  sutured  with  wire, 
the  operation  being  quite  successful  in  promoting  uniou  of  the 
bone,  and  in  restoring  the  normal  functions  of  the  nerves  and 
muscles. 

Practuree  of  the  Scapula. — Swan  records  a  case*  of  frac- 
ture of  the  glenoid  cavity,  followed  by  neuralgia  and  paralysis  of 
the  arm.  The  patieut  was  a  lady,  aged  sixty,  and  at  the  end  of 
fourteen  months  had  recovered  nearly  perfect  use  of  the  upper 
extremity.  It  is,  of  course,  evident  that  the  nerves  of  the  arm  are 
but  little  iikejy  to  be  implicated  in  fractures  of  this  bone. 

Fractures  of  the  Humerus. — Fracture  of  the  shaft  of  the 
humerus  is  more  frequently  the  cause  of  nerve-lesion  than  similar 
accidents  in  any  other  part  of  the  body.  The  ner\-e  most  com- 
monly implicated  is  the  musculo-sjiiral,  wlu-re  it  lies  in  the  groove 
in  the  bone. 

The  following  case,  recorded  by  Mr.  Erichsen,  is  fairly  tj'picnl :  t 

"E.  L.,  aged  twenty-nine,  by  occupation  an  iroiier;  admitted 
Dec.  i6,  1871.  Ten  weeks  since,  the  patient  fell  and  fractured 
her  humerus  abont  the  middle.  She  was  treated  as  an  out-patient, 
and  the  limb  was  put  upon  an  angular  splint,  so  as  to  fix  the 
elbow-joint.  When  the  splint  was  left  off  at  the  end  of  four  weeka 
she  was  directed  not  to  use  her  arm  for  a  week.  She  noticed  wrist- 
drop when  she  left  off  the  splint,  but  thought  it  was  mere  weakness. 
At  the  end  of  a  week,  however,  on  trying  to  use  her  hand  she  found 
that  she  had  no  power  in  the  wrist  or  fingers.  It  was  thought  to  be 
weakness,  and  she  bathed  it  with  cold  water.  The  hand  has  for  some 
time  felt  colder  than  the  other.  On  examination  it  is  found  that  there 
is  marked  wrist-drop,  with  pronation.  She  cannot  I'xtend  the  hand 
nt  all.  The  right  forearm,  fingers  and  hand  are  swollen.  She  feela 
a  difference  in  the  temperature  of  the  two  hands,  but  not  so  great 
as  formerly.  Occasionally  she  has  a  feeling  of  pins  and  needles 
all  down  the  hand  and  fingers.    The  thumb  and  index  finger  are 

•  DUeaiu  and  Injuria  ofXtret;  p.  162.  f  Lanat,  July  1871. 
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nanib  on  the  dcxsal  aspect,  especiallj  the  former, 
imperfect.  Flexkni  of  the  fingers  is  imperfect  owing-  to  stiffiies 
of  the  knacUes.  The  temperature  of  the  injured  hand  does  not 
raise  the  index  of  a  clinical  thermometer  to  85° :  that  of  tie  tnhet 
is  p6*.  All  the  musc-les  snpplied  by  the  mnscnlo-spiral  nerve  ara  ' 
paralysed  completely.  She  has  consequently  lost  all  power  of  ex- 
tending the  wrist.  She  has  no  power  of  extending  the  thumb.  She 
has  no  power  of  extending  the  fingers  from  the  metacarpo-pbalan- 
ge«l  joints :  bat  when  the  fingers  ant  completely  fiexed,  she  can 
extend  the  joints  between  the  first  and  second  and  the  second  and 
third  phalanges.  This  is  e%'idently  accomplished  by  means  <^  ifae 
tnterossei  and  liunbncales,  which  are  attached  to  the  expansion  of  the 
extensor  tendons  on  the  dorsnra  of  the  fingers  lower  down  than  the 
metacarpo-phalangeal  joints.  On  holding  the  index  finger  forciblj 
down  and  telling  her  to  try  to  extend  it,  the  thumb  is  drawn  in  - 
towards  the  palm,  "by  the  attachment  of  the  first  dorsal  interosseous 
to  the  metacarpal  bone  of  the  thnmb.  Supination  can  be  performed 
apparently  in  a  very  feeble  and  imperfect  manner,  bat  only  when 
the  forearm  is  fixed.     Flexion  of  wrist,  hand  and  fingers  is  perfect." 

A  mnst  interesting  case  of  callus  pressure  has  also  been  recorded 
by  Oilier : 

"  A  man,  aged  twenty-two  years,  sustained  a  fractare  of  the 
humerus  at  the  junction  yf  the  lower  and  middle  thirds.  It  was 
kept  in  a  starcli  bandage  for  forty  days,  and  caused  intense  pain. 
At  the  end  of  this  time  tbe  extensors  were  found  to  be  paralysed, 
and  as  this  condition  continued  four  months  later,  M,  Oilier  cnt 
down  npon  the  musculo-spiral  nen^e,  at  the  seat  of  fracture.  The 
nerie  was  found  swollen  like  a  gituglion,  and  strangled  by  the 
pressure  of  a  piece  of  bone  obliquely  placed  across  it,  which  was 
connected  witli  tbe  lower  fragment.  At  this  point  the  nerve  vraa 
compressed  as  if  by  a  ligature,  aud  measured  three  millimetres  in 
diameter,  while,  above,  the  swollen  trunk  attained  the  breadth  of 
one  centimetre,  and  below  this  point  was  but  slightly  enlarged." 
The  portion  of  bone  causing  the  symptoms  was  removed,  and  the 
patient  almost  entirely  recovered. 

The  following  cases  by  various  surgeons  further  illustrate  hoib. 
the  nature  and  treatment  of  certain  cases  of  musculo-spiral  paraly^ 
in  connection  with  fracture  of  the  humerus : 
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TrSlat.* — Frdcture  of  Humerus  with  Paralysis  of  the  Musculo^ 

spiral  Nerve. 

In  1 874,  in  a  young  boy  who  had  broken  his  humerus,  this  surgeon 
found  a  considerable  amount  of  exuberant  callus  and  paralysis 
of  the  extensor  muscles  of  the  hand  and  fingers.  An  operation 
was  performed,  and  the  musculo-spiral  nerve  was  found  stretched 
over  a  portion  of  bone,  and  flattened.  The  bone  was  removed,  and 
the  patient  in  a  few  months  regained  the  complete  use  of  his  arm. 

Whitson,^ — Paralysis  of  parts  supplied  hy  Musciilo-spiral  Xcrvc 
following  Fracture  of  Humerus, — Removal  of  Projcctiivj  Frag^ 
iiunt  of  Bone. — Improvement. 

The  patient  was  a  working-man,  who  had  sustained  a  fracture 
of  the  humerus  in  July  188 1.  The  fracture  was  put  up 
in  splints,  and  united,  but  the  extensor  and  supinator  muscles 
were  paralysed.  "  On  examining  the  upper  arm,  a  spiculum 
of  bone  was  found  about  three  inches  above  the  elbow,  which 

projected  in  an  oblique  direction On  Nov.  23,    1881,  an 

operation  was  performed,  and  the  musculo-spiral  nerve  was  ex|X)sed 
at  the  seat  of  fracture.  The  nerve  was  found  to  be  partially 
enclosed  in  an  osseous  groove  formed  in  the  displaced  fragment, 
and  so  much  pressure  had  been  exercised  upon  it  that  it  was  dis- 
tinctly thinned  at  that  point.  The  nerve  was  then  removed  from 
the  osseous  bed  in  which  it  was  partly  imprisoned,  and  being  held 
aside,  the  projecting  fragment  was  removed  with  a  chisel.  The 
irregularities  in  the  humerus  were  then  pared  down." 

Two  days  after  the  operation  the  patient  said  he  could  move  the 
thumb  and  fingers  more  freely.  Within  five  weeks  the  grasp  of  the 
hand  had  considerably  strengthened,  and  the  mobility  of  the 
fingers  had  greatly  increased.     No  further  particulars  are  given. 

Dt^lens  \ — Paralf/si.H  <f  Mil scv I o- spiral folhncivfj  FrncU/rc  (f  Humcrvs. 
Operation . — Nerve  freed  from'  Calhis. — Imj^rornnent, 

On  Sept.  27,  1879,  a  man,  aged  thirty-seven,  sustained  a 
fracture  of  the  lower  third  of  the  humerus,  whicli  was  treated  with 
splints  for  six  weeks.     At  the  end  of  that  time,  when  the  splints 

*   Gazette  ties  HopitmWy  1882,  p.  loio. 

f  Edinhurrjh  Medical  Journal,  1 88 1-2,  vol.  xxvii.  p.  724. 

J  Bull,  et  Mim.  de  la  Soc,  de  Chir. ,  vol.  vi.  p.  262. 
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were  removed,  it  was  found  that  the  nsual  signs  of  paralysis  of 
tlie  muaculo-spiral  nerve  were  present ;  there  was  complete  wrist- 
drop, and  impairment  of  seuaibility.  The  application  of  elec- 
tricity caused  no  musculiir  contraction,  and  was  continued  for  a 
fortnight  without  good  result.  Tlie  callus  was  not  excessive,  but 
it  was  nevertheless  considered  probable  that  the  muaculo-spiral 
nerve  was  thereby  compressed. 

On  Nov.  24th  an  incision  waa  made  down  to  the  seat  of 
fi-ftCture.  The  muaculo-spiral  nen'e  was  found  to  be  embedded  in 
callus  for  a  length  of  eighteen  millimetres,  being  so  firmly  fixed 
that  no  traction  produced  the  slightest  result.  The  ner\-e  was 
partly  surrounded  by  fibrous  tissue,  partly  by  bone,  and  was  freed 
by  cutting  away  some  of  the  osseous  tissue  that  surrounded  it.  On 
beijig  exposed,  the  nerve  was  found  to  be  flattened ;  numerous 
spicules  of  bone  v/eiv  adherent  to  it. 

By  Nov,  26  the  patient  was  able  to  raise  the  hand  so  as  to 
be  in  a  straight  line  with  the  foi-earm,  but  the  further  progress  of 
the  case  appealed  to  be  delayetl  by  a  phlegmonous  infiammation 
of  the  other  arm. 

In  Mai-cli  1 880  there  was  still  considerable  loss  of  power. 

/s)-ot/,* — Parii/i/.'iis  iif  parts  supplM  hi/  t/ir  Mu3C«lo-apiral  Jferve 
resitUinij  from  a  Fracture  nf  the  Hiimeriis. — ifo-re  freed  from 
Callus  bi/  Ojieration. — Jiecotvri/. 

A  young  man  sustained  a  commiuuted  fracture  of  the  humerus, 
which  was  followed  by  paralysis  of  the  muscles  supplied  by  the 
nmsciilo-spirnl.  After  the  fracture  had  united  the  nerve  was 
exposed  and  found  to  be  flattened  and  adherent  to  the  perios- 
teum of  the  upper  fragment.  From  this  it  was  freed,  and  soma 
of  the  callus  was  cut  away,  Tlie  wound  healed  well,  and  in  three 
months  the  paralysed  muscles  liad  entirely  recovered. 

yiV/fliw.t — Paralysis  0/  Miise.ulo-spiral  Nerve  after  Fractun  of 
Humerus. — Operatwn. — Callvs  ad  awai/. — Recovery, 

A  man,  aged  fifty-three,  broke  his  right  humerus  on  Nov.  1 3, 
1877.     By  Jan.  i,  1878,  the  fracture  had  united,  but  there  was 

•  Oaa.  HA.  A  JM/.,  188^.  p.  aSi. 

t  BuU.  et  ilim,  dehiSae.de  Chir.  <h  iVirw,  1861,  vol,  viii.  p.  S36.. 


complete  paralysis  of  the  mnsculo-spiral  nerve.  On  Jan.  i6  the 
nerve  was  exposed  at  tlie  seat  of  fracture,  and  was  found  to  be 
enclosed  in  a  bony  canal,  covered  in  by  fibrous  tisane  for  a  length 
of  three  contimetrea.  From  this  canal  the  nerve  was  freed,  and 
was  found  to  be  flattened  and  inflamed.  The  wound  healed 
well  and  improvement  -was  rapid.  Movements  of  extension  of  the 
fingers  could  be  performed  by  Jan.  25,  and  by  Feb,  27  reco\"ery 
was  complete. 

TrHai,' — Fr(«surc  qii  MiiSKiilo-spiral  ly  Cn/liia,  o/lrr  Frn'iinr  of 
ffum-'i-us. —Operniion. — Cure, 

On  March  19,  1882,  a  man,  aged  forty,  sustained  a  commi- 
nuted fracture  of  the  right  humerus.  Thin  was  treated  with  plaster 
splints.  A  month  later  there  was  found  to  be  much  callus,  flexion 
of  the  elbow  was  imperfect,  and  all  the  muscles  supplii-d  by  the 
musculo-spiral  nei-ve  were  paralysed.  There  was  complete  ivrist- 
drop,  but  no  loss  of  sensation.  The  jiaralysed  muscles  did  not 
react  to  electrical  stimuli.  Treatment  by  douches  and  galvdnisui 
pi'oduced  no  good  results,  and  on  June  lat  the  bone  was  exposed 
at.  the  seat  of  fracture.  The  musculo-sjiiral  nen'e  was  found 
enclosed  in  a  deep  gutter  of  bone,  roofed  in  by  fibrous  tis.sue  for  a 
length  of  five  centimetres.  From  this  it  was  freed  by  cnltiug  awny 
the  exuberant  callus.  Scarcely  any  improvement  was  iipimrciit 
till  the  end  of  August,  and  then  power  began  to  return  in  the 
paralysed  musclea.  By  the  end  of  December  the  cure  was 
completfe. 

In  addition  to  the  muscnlo-spiral  nerve,  either  the  median  or 
ulnar  nerves  may  be  damaged  in  cases  of  fracture  of  the  humerus, 
especially  in  such  as  occur  at  the   lower  end  of  the  bone. 

The  following  is  a  case  in  point : 

Linii/i'. — Fracture  of  the  Sumenis  with  injui'y  of  Median  Nene. 
Operation. 


A  girl,  eight  years  old,  fractured  the  left  humerus  above  the 
condyles,  tn  August  1882.  Three  weeks  later  there  was  painful 
contrnciion  of  the  fingers  and  wrist.  From  the  time  of  the  injury 
sbe  bad  pain  at  the  seat  of  fracture.  In  December  she  came  to 
Kt'w  York,  and  at  that  time  the  wrist  and  fingers  were  flexed  to 

•  Bull,  et  Mfm.  *  In  Sor.  de  CItlr.  rfe  ParU,  i8?a,  to),  via.  p.  834. 
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their  utmost,  and  the  movementB  of  the  fingers  were  very  slight 
Kvery  attempt  to  stretch  the  parts  was  followed  by  intense  pain, 
especially  at  the  seat  of  fracture,  where  there  conld  be  distinctly 
felt  a  sharp  protruding  edge  of  bone,  and  bt'tween  the  fragments 
there  seemed  to  be  a  sensitive  cord  which  it  waa  thought  might  be 
the  median  nerve.  There  was  paralysis  of  sensibility  in  the  regirai 
of  the  median  and  radial  nerves,  and  entire  absence  of  electrio 
irritability.  For  six  weeks  electricity  and  massage,  with  active  and 
passive  raovenients,  were  tried,  but  without  success.  On  Jan.  20 
an  operation  was  performed,  the  median  nerve  was  exposed  at 
the  seat  of  fracture,  and  was  found  to  be  flattened  by  a  sharp 
edge  of  bone.  Above  this  point  it  waa  swollen  and  thickened. 
The  swelling  which  was  felt  before  the  operation  was  a  mass  of 
muscular  fibre  belonging  to  the  brachialia  anticus.  The  nerve  was 
freed,  and  the  protruding  portion  of  bone  removed.  Aft<^r  the 
operation  there  was  decided  improvement,  but  at  the  time  that  the 
case  was  reixirted  the  strength  of  the  muscles  supplied  by  the 
mi-dian  nerve  had  not  improved  very  much.  The  colour  and 
temjjerature  of  the  skin  were  improved,  and  the  latter  eventually 
became  normal.* 


In  the  next  case  a  fracture  of  the  lower  end  of  the  humerus 
with  formation  of  callus  resulted  in  a  transient  paralysis  of  the 
■uliuir  iierve  many  years  after  the  original  accident : 


Nerve  mining  on  twelve  and  a  haif 
in  tlic  Region  of  the  Elbow, 


Punas. — Paralysis  of  the  Ulnai 
i/mrs  after  a  Fraeturc 

Tlie  patient  was  a  man,  aged  forty,  who  applied  to  the  Hos- 
pital, in  Nov.  1875,  for  weakness  of  the  arm,  which  prevented 
him  from  following  his  occupation  of  a  shoemaker.  This  weak- 
ness he  had  noticed  for  six  months.  An  examination  of  the 
affected  hand  showed  the  characteristic  wasting  and  deformity 
which  accompanies  a  lesion  of  the  ulnar  nerve.  The  muscles  on 
the  inner  side  of  the  forearm  were  also  wasted.  Sensation  was 
diminished  and  the  patient  complained  of  tingling  and  numbing 
pains.  The  paralysed  muscles  responded  only  feebly  to  electrical 
currents.  On  further  questioning  the  patient  he  said  that  twelve 
and  a  half  years  previously  he  had  sustained  an  injur;- — probably 

•  Meelinj  of  the  New  York  Soigioal  Bocietj,  Keb,  a;,  18S3. 


a  fracture — to  the  left  elbow-joint,  and  that  since  that  time  he 
had  never  been  able  to  uonipU'tely  extend  the  forearm.  An  ex- 
amination of  the  elbow  itself  rfvealed  the  presence  of  a  consider- 
able amount  of  callus,  which  fillfd  up  the  groove  which  ordinarily 
exists  behind  the  internal  condyle.  The  ulnar  nerve  was  stretched 
over  this  callus  and  presented  a  fusiform  enlargement.  Under 
treatment  by  galvanism  the  patient  rapidly  improved,  and  finally 
completely  recovered.* 

In  Nov.  1888,  I  saw  a  very  similar  case.  A  gentleman, 
aged  thirty-nine,  had  for  ten  months  noticed  wasting  of  the 
muaclea  of  the  hand.  He  said  that  his  elbow  had  been  injured 
in  infancy,  and  that  he  had  never  been  able  to  fully  extend  the 
forearm.  Ten  years  before  I  saw  him  he  had  noticed  occasional 
twitching  of  the  muscles  of  the  ball  of  the  little  finger,  and  for 
some  years  had  had  sensations  of  pins  and  needles  in  the  parts  sup- 
plied by  the  ulnar  nerve,  and  aching  pain  in  the  elbow.  I  found 
that  there  was  some  thickening  about  the  elbow-joint,  and  that  the 
nlnar  nerve  for  about  two  inches  of  its  length  in  this  situation 
was  about  four  times  its  normal  thickness,  and  very  tender.  There 
was  no  loss  of  sensation,  but  the  muscles  supplied  by  the  ulnar 
nerve  were  innch  wasted,  although  they  reacted  to  faradism  and 
galvanism. 

Fractures  of  the  Bones  of  the  Forearm.— Instances 
of  nerve  injnry  in  cases  of  fracture  of  the  bones  of  the  ioreaxta 
are  certainly  rare.  A  few  pages  back  I  have  recorded  one 
snch  case,  due  to  pressure  on  the  median  nerve  by  the  displaced 
bones.  Mr.  Callender  •  has  also  recorded  an  instance  in  which 
fracture  of  the  radius  at  its  carpal  end  was  followed  by  great  pain 
along  the  coarse  of  the  mnscnlo-cutaneons  nerve,  accompany- 
ing the  lower  third  of  the  radial  artery  in  the  forearm,  and  was 
rendered  much  worse  by  the  patient's  attempts  to  use  the  hand. 
Excision  of  a  portion  of  nerve  above  the  fracture  resulted  in  a  cure. 

The  same  author  refers  to  another  case  of  fracture  of  the  lower 
end  of  the  ulna ;  the  nlnar  nerve  was  found  caught  between  the 
broken  fragments  and  firmly  wedged  in  its  new  position.  The 
following  somewhat  analogous  case  ia  related  by  Mr.  Chauncy 
Puzey : — 

•  Archive*  Oinlra'a  de  Mtdecine,  1878,  vol,  11.  p.  ij. 
t  St.  Bartholomtw't  Ifoipital  Seporlt,  vol.  v. 
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C/uiujwy  Piixtf. — Progrc&iiw  I'aralysU  of  the  Ulnur  A'cree  folk 
ing  Cmnpoun^i  Fnieture  of  the  Bones  of  the  Forrarm. — Optratv 
—EtKff. 

W.  P.,  aged  fifteen,  a  miller's  assistant,  was  admittoti  into  the 
Northern  Hospital,  Liverpool,  on  Oct.  S,  18S3.  His  right  arm 
had  been  caught  between  a  broad  leather  travelling  bancl  and 
a  wheel,  over  which  it  passed,  so  that  he  was  dragged  off  his  fe( 
and  suspended  by  his  arm,  the  result  being  a  compound  fractiT 
o£  the  bones  of  the  forearm.  There  was  a  amall  transverse  woui 
on  the  outer  side  of  the  forearm,  through  which  about  an  in« 
of  the  upper  fragment  of  the  radius  protruded.  The  fracture 
the  ulna  was  not  absolutely  comix>imd,  but  the  sharp  eud  of  tJ 
upper  fragment  was  sticking  in  the  skin  so  as  to  deface  i 
The  union  was  somewhat  delayed,  but  was  ultimately  complel 
A  month  after  the  accident  it  was  noticed  that  there  was 
tendency  to  obstinate  flexion  of  the  fingers,  more  particularly  1 
the  little  and  ring  fingers.  The  flexion  did  not  yield  to  mechl 
nical'  treatment,  and  it  was  then  ascertained  that  the  lad  hi 
experienced  curious  sensations,  partly  of  pain,  partly  of  nurabnei 
ever  since  the  accident.  The  ring  and  little  fingers  were  deficia 
in  sensibility.  It  was  believed  that  the  ulnar  nerve  had  ba 
pinched  or  bruised  by  the  sharp  edge  of  bone  at  the  time  of  t] 
accident,  and  it  was  hoped  that  the  effects  would  pass  off.  Tl 
was  not  the  case,  but  on  the  other  houd  the  numbness  gradual 
increased  and  the  fingers  wasted  at  the  tips.  Circulation  w 
sluggish,  hand  cold,  skin  moist  and  clammy.  Then  tie  interosa 
and  lumbricales  wasted,  and  the  adductor  pollicia  and  t' 
muscles  of  the  little  finger  followed  suit.  Combined  with  t 
numbness  there  was  evidently  a  considerable  amount  of  pain  1 
any  attempt  being  made  to  straighten  the  flexed  fingers,  and 
dragging  sensation  was  complained  of  at  the  seat  of  the  fractu; 
The  hand  assumed  the  clawed  appearance  tyjjical  of  ninar  paralya 
On  April  28,  1884,  an  exploratory  operation  was  undertaJcf 
An  incision  was  made  as  for  exposing  the  ulnar  artery,  t 
centre  of  tlie  incision  being  over  the  thickened  bone  at  the  sc 
of  friicture.  The  latter  was  satisfactorily  united,  the  upper  fra 
ments  projecting  very  slightly  above  the  lower.  There  was  wi 
thickening  from  callus,  and,  moreover,  what  seemed  to  be  a  ba 
of  thickened  periosteum  stretched  over  the  callus.  The  wound  n 
enlarged  upwards  and    the  nerve  was    then    found  unmistakal 
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aud  was  Iraced  into  this  band.  Then  tlie  incision  was  extended  down- 
wards towftrds  the  wi-ist,  aud  what  was  thought  to  bo  nerve  was 
found  and  proved  to  be  continuous  with  the  band  ;  but  whereas  the 
nerve  above  the  adlieaion  was  jiink  and  fleshy-looking,  the  part  below 
was  coioui-IesB  and  wasted.  Partly  by  the  knife  and  partly  by  gentle 
elevationthenen-u  was  freed  from  the  bone,  so  that  it  could  be  lifted 
above  the  level  of  the  wound  and  thoroughly  examined.  The  upper 
part  waa  evidently  swollen,  the  part  which  had  been  fixed  down  waa 
thinned  and  flntteni'd,  the  low^er  end  was  ronnd,  but  pale  and  appa- 
rently wasted.  To  prevent  the  lately  adherent  ]X>rtion  from  dropping 
down  into  ita  old  situation  and  probably  again  becoming  attached  to 
the  bone,  a  few  fibres  of  the  ilexor  carpi  uliiaria  with  the  adjacent 
llexorpi-ofundusdigitorum  were  connected  by  acatgut  suture,  and  a 
lli'shy  bed  was  then  inteiiiosed  between  the  bone,  and  three  days 
later  the  patient  was  able  to  fell  when  the  skin  of  the  proximal 
phalanges  of  the  littU'  and  ring  fingers  waa  pinciied,  and  appeared 
to  have  perfect  sensation  along  tlie  adjacent  sides  of  the  little 
and  ring  fingers.  On  ilay  7th  then'  was  increasing  sensibility  of 
the  fingers  extending  towards  the  ti]»s.  The  patient  made  the 
remark  that  for  the  last  two  or  three  days  he  had  fe!t  a  sensation 
as  of  blood  rushing  along  towards  the  finger-ends.  On  May  20lh, 
the  wound  was  healed  and  tactile  sensibility  was  rapidly  in- 
creasing. Eifjht  months  biler  there  was  liardlv  any  appreciable 
differencr  in  s-iislbility  bel«vr„  th."-  t  ivn  IkiimI-:.  "  The  muscles  had 
been  restored  to  their  natural  bulk,  and  the  colour  of  the  skin  and 
nails  was  normal.  The  lad  had  retamed  to  his  work.  Mr.  Puzey 
was  of  opinion  that  in  this  case  the  ulnar  nerve  had  been  caught  by 
one  of  4he  fragments  at  the  time  of  fracture  and  dragged  down, 
becoming  siib8ec|uently  compressed  by  the  callus.* 

The  only  other  nerves  likely  to  be  injured  in  fractures  of  the 
I'adius  and  ulna  are  the  interosseous  trunks,  I  have  not,  however, 
met  with  any  record  of  such  cases. 

Fractures  of  the  Ijower  Extremity, — In  fractures  of 
tlm  various  i)elvic  bones,  injuries  to  nen'es  are  not  frequently 
met  with  ;  I  have,  however,  seen  two  such  cases.  In  both  of  these 
the  i)udic  iien'e  was  the  trunk  involved,  and  the  bone  fractured 
the  pubes.  In  each  the  accident  waa  severe,  and  subsequently 
proved  fatal  to  the  patients,  one  a  child  and  the  other  a  man. 
'Hie  fractures  were  both  compound,  and  tlie  perineum  much 
lacerated. 

»  ISrilhh  Mtilka!  Journal,  1885,  lol.  i.  p.  979. 


Fractures  of  the  Femur,  implicating  any  of  the  nerves  in 
tile  tliigli,  art-  likewise  rnrc ;  one  instance  is  recorded  by  Swan,  in 
whicli  the  sciatic  nene  was  lacerated  in  an  old  man,  who  sustained 
a  Bcvciv  fracture  of  tlic  neck  of  the  femur,  which  proved  fata! 
in  about  two  numtha;  but,  with  this  exception,  I  have  seen  uo 
accounts  of  such  an  accident, 

III  the  following  case  a  fracture  of  the  femur,  with  formation 
of  much  callus,  was  followed  by  paralysis  of  the  parts  supplied 
by  the  peroneal  ner\e.  The  nerve,  having  lieen  freed  from  c«lliwi. 
was  stretclied,  and  a  good  result  ensued  : 


,S':i(i(i(r)i." — Stirteliiiig  o/ the  Exifrnal  FoplUcnl  Acrir,  mi  account 
of  I'firahjgisfoUoiiiwj  Fracture  of  the  Feintir. 

A  man,  aged  thirty-one,  fi-actured  his  right  feninr  Ln  its  lower 
]»art  on  Dec.  i8,  i88i.  In  consequence  of  his  constantly  moving 
the  limb  the  fracture  joined  in  a  bad  jwsition,  and  the  knee  was 
Hexed.  Tliere  was  a  good  deal  of  callus,  and  the  patient  could 
scarcely  walk.  On  May  2,  1882,  osteotomy  of  the  femur  at  thi.' 
seat  of  fracture  was  performed  in  order  to  improve  the  position. 
Six  weeks  after  the  opemtion  it  was  found  that  the  muscles 
inneiTatcd  by  the  peroneal  nerve  were  paralysed,  and  that  the 
linih  and  foot  were  partially  anesthetic.  On  June  21st  ua 
incision  was  made  in  the  ]>iipliteal  space.  The  peroneal  nerve  wa» 
found  completely  surrounded  by  callus.  From  this  it  was  freed 
and  was  wtivtched.  Konr  days  later  the  patient  commenced  to 
move  his  limbs,  and  on  July  22nd  there  seemed  to  be  no 
adhesion  of  the  ner\'es,  but  there  was  still  paralysis  of  the 
muscles  supplied  by  the  iwpliteal.  In  April  18S3,  the  patient 
was  again  seen,  and  it  was  found  that  the  paralysis  had  almost 
completely  disappeared,  the  only  remnant  of  it  left  being  paralysis 
of  the  great  toe. 


In  connection  with  this  subject  I  may  also  mention  that  in  two 
cases  of  Macewen's  osteotomy  of  the  femur  for  genu  valgum,  I 
have  seen  paralysis  of  the  parts  supplied  by  the  peroneal  nerve. 
In  one  patient  the  paralysis  persisted  for  several  months,  and  in 
the  other  it  lasted  for  three  mcmths,  during  most  of  which  time 
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the  reaction  of   degeneration  was   well   marked.     Botli  patients 
made  complete  recoveries. 

In  Fractures  of  the  Bones  of  the  Leg  the  uerve< 
tmnks  are  luoi-e  t'reqiiently  injured,  the  anterior  and  ^xistorior 
tibials,  or  the  peroneal,  may  all  be  implicated.  The  following  is 
a  good  case  of  injiiiy  to  the  peroneal : 

"0.  C,  aged  eighteen,  was  admitted  into  Harley  Ward,  St. 
Bartholomew's  Hospital,  on  July  27.  1882,  suffering  from  a  com- 
pound fracturL'  of  tho  fibula  at  about  its  middle.  The  parts 
supplied  by  the  nerve  were  aneesthetic,  and  the  muscles  paralysed. 
The  wound  healed  slowly,  but  on  Nov-,  i  ith  an  herpetic  eruption 
appeared  low  down  on  the  outer  side  of  the  leg,  and  remained 
for  several  days  before  it  commenced  to  die  away.  On  the  igth 
of  the  same  month  the  leg  was  galvanized,  and  this  treatment 
was  continued  at  intervals  until  the  following  March,  when  the 
foot  was  in  a  position  of  '  talipes  varus,'  the  leg  was  wasted,  and 
sensation  absent.  By  May  29th  sensation  had  improved,  but 
motion  was  still  abat-mt." 


This  case  affords  a  good  instance  of  trophic  disturbances  of  a 
comparatively  slight  degree  set  up  by  fracture. 

Mr.  Calleudt^r*  has  detailed  tsvo  similar  casos  in  which 
fractures  of  the  tibia  and  fibula  were  followed  not  only  by 
herpetic  eruptions,  but  also  by  glossy  skin,  burning  pain,  and 
alceration  in  the  coarse  of  the  anterior  tibial  nerve. 

In  a  similar  case  in  which  the  peroneal  nerve  was  lacerated 
by  the  broken  fragments  of  ft  fractured  fibnla,  the  pain  was  so 
intense  that  Sir  W.  Lawrence  amputated  the  limb. 

Another  patient  snffered  so  severely  from  the  burning  pain, 
following  on  injury  of  the  peroneal  nerve  from  fracture  of  the 
fibula,  that  fourteen  months  later  the  leg  was  removed  at  his  own 
request. 

A  similar  instance  is  recorded  by  Smith,t  in  which  a  double 
fracture  of  the  tibia  and  fibula,  with  tearing  of  the  anterior  tibial 
nerve,  caused  such  pain  that  amputation  was  subsequently 
necessary. 

The  following  cases  by  French  surgeons  illustrate  the  liability 
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of  the  peroneal   nerve   to   injury   in   casea    of    fracture    of  the 
fibnla : 

Biipfnif.* — Piirnli/sU  of  the  Ptronnal  Ntrcc./oUowinff  FraHiirf  <,/ 
the  Fibula  in  Ht  Upper  Third . 

In  two  casea  of  fracture  of  the  npppr  third  of  the  fibttla — one 
in  a  patient  aged  forty-aix.  the  other  iu  a  man  of  sixty — it  was 
noliced  some  days  after  the  accident  that  there  was  paralysis  of 
the  peronei  and  of  the  front  of  the  leg,  and  that  the  paralysed 
muaeles  did  not  respond  to  electricity.  At  the  same  time  there 
was  anieathesia  of  the  dorsum  of  the  foot  and  of  the  first  and 
second  toes. 

In  the  discussion  which  follovred  the  reading  of  M.  Dnplays 
paper,  51.  Terrier  remarked  that  he  had  recently  treated  a 
similar  injury  in  a  young  man  of  twenty-five  of  very  nervovB 
temperament.  There  was  a  similar  anfesthetic  area  as  in  tjte 
case  just  described,  together  with  paralysis  of  the  peronei. 
Eight  dnys  after  the  accident  symptoms  of  inflammation  of  the 
peroneal  ner\'f  commenced,  the  patient  complaining  of  burning 
pain  of  a  paroxj"3mal  or  neuralgic  nature  in  the  aniesthetic  area. 
At  the  same  time  there  was  much  cedema  of  the  back  of  the 
foot.  Despite  treatment  by  cold  and  morphia  injections  the  pain 
continued  to  be  most  acute  for  a  month,  and  then  only  subsided 
very  gradually. 

II.  Verneuil  had  seen  a  similar  case  of  paralysis  of  the  musculo- 
cutaneous nerve  following  fracture  of  the  upper  third  of  tie 
tibia  and  fibula.  The  loss  of  power  in  the  extensor  muscles  had  not 
been  eutiivly  recovered  from  when  the  patient  left  M,  A'emenil 
some  months  after  the  injury, 

M.  Berger  had  seen  a  similar  case  with  paralysis  of  Vroth  the 
anterior  tibial  and  musculo-cutaneous  nerves. 

Symptoms  and  DiagrnosiB  of  Injuries  of  Nerves 
complicating  Fractures.— I  have  considered  it  advisable  to 
detail  the  foregoing  cases  before  entering  into  the  question  of 
symptoms  and  diagnosis,  for  a  careful  reading  of  the  clinical 
details  leaves  but  little  to  be  said  on  this  subject. 

In  cases  of  the  first  variety — namely,  iu  which  the  nerve  has 
simply  been  contused — the  symptoms  will  supervene  immediately 


*  Bull,  rt  .Vfm.  aolaSacde  Lhir.,  vol.  \i.  iSSo^  p.  !i8. 


VARIETIES  OF  1!^EIIVE   INJURIES.  261 

after  the  accident.  In  many  cases,  however,  these  symptoms 
are  overlooked  in  face  of  the  more  apparent  injury — i.e.,  the 
fracture.  This  is  especially  liable  to  be  the  case  when  it  is 
a  motor  nerve  that  is  injured,  for  the  loss  of  power  due  to  the 
paralysis  is  masked  by  that  which  is  due  to  the  fracture.  The 
symptoms  are  those  which  I  have  already  detailed  in  dealing 
with  the  subject  of  Contusion  of  Nerves,  and  the  prognosis  may 
be  made  on  the  grounds  already  given. 

The  symptoms  of  complete  laceration,  or  of  compression  by  a 
displaced  fragment,  will  also  supervene  directly  after  the  injurv, 
and  it  is  not  always  |X)ssible  to  separate  such  cases  from  those  of 
simple  severe  contusion. 

The  cases  in  which  the  paralysis  is  due  to  callus  pressures 
do  not,  on  the  other  hand,  present  any  immediate  evidence  of 
nerve  injury  at  the  time  of,  or  even  for  some  days  after,  the 
fracture.     Then  the  symptoms  have  a  gradual  onset. 

The  prognosis  of  recovery  in  a  case  of  callus  pressure  cannot 
be  very  exact.  There  is,  however,  no  reason  to  doubt  that,  as 
the  provisional  callus  is  absorbed,  so  the  symptoms  caused  by 
its  presence  may  subside. 

The  treatment  of  nerve  injury  in  cases  of  fracture  is  suffi- 
ciently clear. 

In  no  case  is  it  justifiable  to  operate  at  the  time  of  injury  in 
order  to  examine  or  to  treat  the  injured  nerve.  Frefjuontly  no 
treatment  is  necessaiy,  and  if  it  is  it  may  safely  be  postponed 
until  the  fracture  has  united. 

When  it  is  supposed  that  the  nei*ve  has  only  suffered  contusion, 
the  case  may  be  treated  on  general  principles,  such  as  I  have 
detailed  at  length  in  other  pages ;  and  if  the  diagnosis  is  correct, 
considerable  improvement  or  complete  restoration  of  function  will 
result. 

When  a  definitely  displaced  fragment  of  bone  can  be  ft4t 
in  the  course  of  the  affected  nerve  operation  should  not  be  long 
delayed,  and  in  those  cases  of  pressure  by  callus,  in  which  a 
sufficient  time  has  been  allowed  to  elapse  for  its  removal,  without 
there  being  any  improvement,  then  also  operative  procedures 
should  be  undertaken. 

It  will  be  noticed,  on  reference  to  the  cases  already  quoted, 
that  the  nerve  may  bo  found  simply  pushed  out  of  its  course, 
may  be  completely  surrounded  by  callus,  or,  lastly,  may  lie  in  a 
bony  gutter  roofed  in  by  fibrous  tissue.     In  any  case  the  offend- 


«6s 


INJURIES   OF   NERVES. 


icg  bone  sIiouM  be  removed,  all  pressure  should  be  avoided,  and 

the  ner\'6  should  be  thoroughly  stretched. 

If  the  nerve  has  been  completely  divided,  then  its  ends  should 
be  resected  and  sutured  as  described  in  another  cLaptt-r. 

In^those  cases  in  which  the  paralysis  appears  to  be  dependent 
upon  union  in  a  faulty  position,  the  bones  should  be  again  frac- 
tured and  retained  in  tlieir  proper  place  by  the  necessary  splints. 
The  case  already  recorded  on  page  245  is  sufficient  proof  that 
such  treatment  may  give  the  best  reaults. 


h 
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CHAPTER  XV. 

JNJUBIES  OF  NBBVES  COMPLICATINa  DI8LO0ATI0N8. 

Injuries  to  nerves  may  be  cansed  either  by  the  dislocation  itself, 
or  else  by  the  attempts  made  to  reduce  the  same.  The  dislocations 
which  are  most  commonly  followed  by  symptoms  of  nerve  lesion 
are  those  of  the  shoulder,  elbow,  and  hip.  The  amount  of  injury 
inflicted  on  the  nerves  varies  from  a  slight  bruising  to  complete 
rupture  and  laceration  of  the  surrounding  trunks. 

In  the  case  of  the  shoulder,  one  or  all  the  nerves  forming  the 
brachial  plexus  may  be  damaged,  more  especially  in  the  sub- 
clavicular variety,  but  also  to  a  certain  extent  in  both  the  sub- 
coracoid  and  sub-glenoid ;  in  the  dislocation  on  to  the  dorsum  the 
nerve-trunks  are  out  of  the  way  of  the  displaced  bone.  In  the  first 
of  these  varieties,  the  axillary  nerves  are  compressed  between  the 
head  of  the  bone  on  one  side,  and  the  clavicle  and  ribs  on  the 
other,  and  the  force  with  which  the  head  of  the  bone  is  driven  out 
determines  the  severity  of  the  resulting  contusion.  The  nerve 
that  suffers  most  frequently  is  the  circumflex,  which  is  liable  to  be 
stretched  around  the  neck  of  the  displaced  bone,  a  condition  which 
is  extremely  well  exemplified  by  a  specimen  in  the  museum  of 
St.  Bartholomt'w's  Hospital,  No.  1025.  In  this  case,  the  patient 
lived  for  eighteen  months  after  a  dislocation  of  the  humerus  under 
the  clavicle,  but  a  permanent  paralysis  of  the  deltoid  with  much 
wasting  followed,  and  on  a  post-mortem  examination  the  nerve  was 
found  stretched  around  the  neck  of  the  humerus  ;  the  muscular 
atrophy  was  no  doubt  due  to  interference  with  the  proper  nerve 
supply.  Some  months  since  I  saw  a  similar  case.  The  patient 
was  a  very  stout  man,  in  whom  a  sub-glenoid  dislocation  had  been 
overlooked  nearly  four  months  before  he  came  under  my  notice. 
The  deltoid  was  extremely  atrophied,  and  he  complained  of  a  good 
-deal  of  pain  in  the  shoulder.  Reduction  was  found  impracticable. 
Similar  cases  have  been  reported  by  various  authors. 

Tlie  symptoms  of  nerve-injury  in  cases  of  dislocation  of  the  shoulder 
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will  of  course  dept^nd  on  the  amount  of  injurj-  inflictfd.  and  also 
on  till-  length  of  time  during  wlucli  the  unreduced  hend  rests  on 
the  uene-trnnba.     The  followiag  are  cases  in  point : 

Ca^F.  l.—IK'iJ'icatiwi  of  f^toiililer  ii'ilh  Injury  h,  Uhiar  I'itt/ 

Chi'iHtopluT  1'.,  affect  thirty-seven,  was  admitted  into  St.  Bai^ 
tholomew's  Hospital,  under  Mr.  Willett,  on  Dec.  28,  1885.  A  year 
ago  his  It'ft  shoulder  had  been  dislocated  in  a  fall,  and  waa  reduced 
after  twelve  hours,  l-'or  three  months  after  the  accident  he  could  not 
move  the  left  arm  and  hand  at  all,  and  suffered  from  severe  pains 
in  the  paralysed  parts,  with  sensations  of  pins  and  needles.  After 
thia  lime  he  had  slight  return  of  ^lower  and  was  treated  by  blisteis 
and  acnpmict  ure,  and  in  September  by  galvanism.  He  is  still  improv- 
ing. Present  condition  :  Shoulder  natural.  Muscles  of  upper  ami 
atrophied,  (.'ircumference :  left. nine  and  a  quarter  inches;  right,  ten 
and  a  half.  Klbow-joint  freely  movable;  muscles  of  forearn>  wasted, 
especially  on  ulnar  side.  Wrist-joint  a  little  stiff,  left  hand  mach 
thinner  than  the  right.  AH  muscles  supplied  by  the  ulnar  nerve  are 
wasted  and  paralysed.  Good  power  over  the  median  thumb 
nuiscles.  Sensation  :  Normal  in  forearm  ;  much  imiMun-d  in  the 
hand,  which,  he  says,  feela  as  if  covered  by  a  thick  glove.  He  has 
great  difficulty  in  detecting  two  points  of  a  compass  as  snch  in  any 
part  of  the  hand  or  fingei'S,  even  when  widely  separated.  The  little 
finger  is  the  worst.  He  can  localize  evePi'where  except  on  little  finger. 
Klectricul  e.xamination  :  Inipaiiment  of  faradic  and  galvanic  con- 
tract ility  in  all  the  muscles  of  the  left  upper  extremity  (k.c.c*  A. c.c). 
The  ulnar  muscli's  have  suffered  most,  and  barely  contract  at  all. 
Dynamometer:  Right.  80  lb.,  left,  15  lb.  Under  daily  galvanisin 
the  muscles  imjjroved  and  increased  in  size  and  strength,  sensation 
returned,  and  on  Feb.  12th  he  was  practically  well. 

Uase  11. — Paraty^t  oftn-  Dislm-ation  of  Siioiilil'i: 
W.  T.,  aged  fifty-six,  was  admitted  into  St.  Bartholomew's 
Hospital,  under  the  care  of  Mr.  Morrant  Baker,  on  June  18,  1886. 
He  had  dislocated  his  right  shoulder  five  months  previously.  It 
was  reduced  the  next  day  by  the  heel  in  axilla.  After  reduction, 
and  directly  following  it.  there  ensued  a  feeling  of  deadness 
and  loss  of  power  in  the  arm  and  forearm,  which  has  continued 
to  the  present.     Condition  on    admission  :    Wasting   of   muscles 
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on  dorsum  of  scapula,  of  the  biceps,  deltoid,  and  triceps,  and 
of  the  extensors  and  flexors  of  the  forearm.  The  whole  arm 
and  forearm  and  hand  are  almost  paralysed,  the  biceps  and 
triceps  showing  faint  contraction,  but  all  the  muscles  of  the 
forearm  are  quite  powerless.  Electrical  examination :  Entire 
absence  of  faradic  contractility  in  deltoid,  biceps,  triceps,  and  ex- 
tensors and  flexors  of  the  forearm.  Galvanic  irritability  very 
difficult  to  obtain  at  all.  No  contraction  of  deltoid.  The  extensors  of 
arm  and  forearm  react  normally  bat  very  weakly  to  galvanism:  K.c.c. 
>  A.C.C.  Ilexor  muscles  show  that  A.c.c.  >  K.c.c.  No  contraction  at 
all  of  the  muscles  of  hand.  Sensation :  Normal  in  arm  (upper),  lost 
on  the  extensor  surface  of  the  forearm  and  in  the  hand  and  fingers, 
except  on  the  flexor  surface  of  the  thumb,  and  of  the  first  and 
second  fingers.  Shoulder-joint  stiff.  Hand  and  forearm  cold  and 
blue.  He  was  treated  by  galvanism  daily,  but  without  improve- 
ment, until  Aug.  3rd. 

On  Feb.  5,  1887,  he  writes: — **My  arm  is  a  great  deal  stronger, 
and  I  can  move  all  my  fingers,  but  my  hand  and  wrist  are  still 
weak.     Strength  seems  to  come  slowly,  and  I  can  do  a  little  work.'^ 

On  Oct.  6,  1888,  he  writes : — "  My  arm  is  much  stronger,  but  my 
fingers  are  verj-  weak  and  cold  at  times.  I  am  still  able  to  do  my 
work.'' 

('ask  III. — Old  S'ulj-ghnwid  DisIoc(ffion  oJ\^liavh1er. — Paralysis  of 
Arm, — Adhesions  broken  dmcn  v:ith  henejit  to  symptoms. 

Ann  B.,  aged  sixty-four,  was  admitted  into  St.  Bartholomew's 
Hospital  on  Nov.  6,  1882.  Ten  weeks  previously  her  shoulder  had 
been  dislocated — the  dislocation  had  not  been  reduced.  An  exami- 
^  nation  showed  a  typical  sub-glenoid  dislocation.  The  elbow  was 
semiflexed.  The  wrist  was  hyper-extended.  She  could  not  flex  any 
of  the  fingers,  but  could  flt'x  the  arm.  The  thumb  was  almost  power- 
less. Sensation  was  much  impaired  over  the  distribution  of  the  ulnar 
nerve,  and  slightly  also  over  the  back  of  all  the  fingers.  There 
was  nowhere  complete  ana?sthesia.  Any  movement  of  the  wrist 
or  ring  finger  caused  much  pain.  Electrical  examination :  No 
reaction  of  the  flexors  of  the  finger  and  wrist  or  of  the  hypo— 
thenar  muscles  to  faradism.  The  pronator  radii  teres  acts  well. 
The  extensors  and  the  biceps  and  triceps  are  normal.  Under  an 
aiuesthetic  the  arm  w^as  vigorously  moved,  and  many  adhesions 
were  broken  down.     Tlie  dislocation,  however,  could  not  be  reduced. 
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On  April  21,  1883,  the  patient  reported  herself  mnch  better,  and 
only  complained  that  the  little  finger  felt  heavy  and  prickly. 

Case  IV, — Morton.'—Neiiritis  foUowin{]  I^islocat  io7i  of  the 
S!ioiMfr.—Afection  0/ the  other  Arm. 
A  man,  aged  sixty-five,  fell  and  dislocated  his  rig-ht  shoulder. 

The  dislocation  was  at  once  reduced.  Some  time  afterwards  (length 
of  tiini- uncertain)  the  following  condition  of  things  was  focmd: 
Pain  and  swelling  of  the  right  hand  and  wrist.  The  skin  glazed, 
mottled,  cold,  and  a?dematous ;  nails,  club-shaped ;  joints,  painful; 
impairment  of  motion.  Aftfrwards  there  was  a  transfer  of 
these  symptoms  to  the  opposite  member.  The  treatment  cod- 
sistt-d  in  the  application  of  electricity  over  the  brachial  plexus, 
and  ill  hot  and  cold  douches. 

Cask  \. — PojH.t — Trfiiiv/atic  Nevritls  of  the  Brachinl  I'Ui-m, 
fiilhwiiig  J>ixh«-ntio»  of  Ihr  Shonhhi: — Sfcondai-y  Affection  of 
llf  oihee  Arm. 

In  this  case  the  patient  lii\d  fallen  upon  the  elbow,  and  had 
immediately  noticed  severe  pain  in  tlie  little  finger.  At  the 
same  time  he  had  snffered  a  dislocation  of  the  shoulder  of  the 
siili-glenoid  variety.  Reduction  of  the  dislocation  was  efTected 
without  difficulty,  but  the  patient  complained  of  severe  pains 
radiating  throughout  the  whole  of  the  arm.  These  pains  con- 
tinued, and  were  worse  at  night.  TJiere  was  no  anaesthesia 
or  hjiiera:sthesin,  but  there  was  progi-essive  weakness  of  the 
whole  limb,  which  affected  equally  all  the  muscles.  ITiere  was 
jio  deformity  of  the  hand.  All  the  muscles  reacted  slightly 
to  the  galvanic  current  except  the  interossei  and  the  adductor 
of  the  thumb  ;  there  were  also  some  trophic  troubles.  The  ntula- 
becanu'  curved,  and  the  skin  assumed  a  bluish  colour.  There 
was  abundant  desquamation  resulting  from  the  nipture  of  small 
vesicles.  A  similar  condition  was  found  iipon  the  other  hand, 
and  was  also  limited  to  the  area  of  distribution  of  the  ulnar  nerve. 
Under  treatment  by  electricity  the  patient  considerably  improved, 
Init  at  the  time  that  the  case  was  reported  the  musclvs  had  not 
entirely  recovered. 

It  will  be  eeeji  from  a  consideration  of   the  above  cases  that 

*  Ne\D  York  Jleillcal  Journal,  .Tune  23,  1883. 

■\  Journal  de  iUdtcint  el  de  Ckirurgit  PratiquM,  p.  60. 
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ike  injniy  to  the  nerve-trunks  may  occasionally  result  in  inflam- 
matory changes,  and  it  shonld  be  remembered  that  in  consequence 
the  duration  of  the  symptoms  is  much  prolonged. 
.  The  transfer  of  symptoms  to  the  other  arm  is  a  point  of  much 
interest,  and  is  one  to  which  I  shall  again  refer  when  speaking 
of  the  subject  of  reflex  paralysis. 

*.  The  loss  of  motion  is  generally  greater  than  that  of  sensation, 
and  is  sometimes  present  without  the  latter  being  seemingly 
affected.  Neuralgic  pains^  burning,  various  trophic  lesions,  or 
•complete  ansasthesia  may  result,  chronic  neuritis  may  be  set  up, 
•or  all  motion  or  sensation  may  be  absent. 

In  the  reduction  also  of  dislocation  of  the  shoulder,  the  axillary 
nerves  may  be  stretched  or  torn ;  this  is  generally  the  result  of 
adhesions  which  have  been  formed  and  have  bound  the  nerves 
firmly  to  the  surrounding  tissues:  this  accident  seldom  follows 
the  reduction  of  recent  dislocations. 

In  dislocations  of  the  elbow  the  ulnar  nerve  is  occasionally 
torn,  and  more  frequently  bruised. 

In  a  case  recorded  by  Mr.  Callender,*  the  median  also  was 
severely  stretched  in  a  compound  dislocation  of  this  joint. 

Dislocations  of  the  hip-Joint  are  sometimes  complicated  by 
bruising  or  stretching  of  the  sciatic  nerve,  caused  either  at  the 
time  of  dislocation  or  else  in  attempts  at  reduction.  The 
symptoms  merit  no  special  comment. 

In  dislocations  about  the  knee-joint  the  nerves  are  but  seldom 
implicated.  In  Guy's  Hospital  museum,  however,  there  is  a 
specimen  which  is  described  in  the  catalogue  as  "  The  Head  of 
a  Fibula,  with  a  portion  of  the  Peroneal  Nerve,  which  was 
lacerated  in  a  case  of  compound  dislocation  of  that  bone."  Such 
an  injury  as  dislocation  of  this  bone  is  itself  uncommon,  and 
the  nerve  complication  must  be  proportionately  rare. 

As  far  as  I  am  aware,  the  following  case  by  Le  Dentu  is  the 
only  one  recorded  in  which  the  ]X)pliteal  nerves  have  been  injured 
in  dislocation  of  the  knee : 

Case  VI. — Lc  Dentuj\ — Paralysis  of  tJu  Internal  Popliteal  Nerve, 

followin{jf  Dislocation  of  the  Knee, 

On  March  11,  1880,  a  man,  aged  twenty-seven,  sustained  a 
dislocation  of  both  knees  in  a  severe  machinery  accident.     On  the 

*  Lee.  eit.  f  ^^*  ^^  M(m.  de  la  Soe.  de  Chir,^  vol.  vi.  p.  591. 
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left  side  till'  tibia  was  iiartiiiily  dislocated  backwards.  On  the 
right  side  the  leg  was  rotated  out  and  displaced  forwards.  The 
dislocations  were  readily  reduced  under  cLolorofonii,  and  cooling 
lotions  were  applied.  All  went  well  until  March  26tli,  when  it 
was  noticed  that  there  was  partial  anaesthesia  of  the  right  It^. 
Sensibility  was  normal  in  the  left.  On  March  30th  the  patient 
snffered  severe  pains  in  botli  lower  extremities,  and  tn-o  doughs 
made  their  appearance  ([uite  suddenly,  one — a  superficial  one — 
on  the  left  calf,  the  "other  deeper,  near  the  right  teudo-Achillis. 
All  pressure  had  been,  and  was  still,  carefully  avoided,  but  the 
sipngli  on  the  right  aide  extended  and  caused  partial  desfcrnctiL«i 
of  the  tendon.  The  appearance  of  the  slough  was  soon  followpd 
by  intense  pain  iu  the  right  leg  of  neuralgic  character,  with  a 
sensation  of  painful  swellmg  and  darting  pains,  sometimes  in  thi' 
foot,  sometimes  in  the  leg.  These  troubles  were  worse  at  ni^t, 
and  the  patient  could  not  sleep.  They  continued  until  April  Ifth, 
in  spite  of  treatment  of  various  kinds,  especially  oiiinm  and 
chloral.  On  April  2 rat  they  reappeared  with  the  same  intensity. 
On  April  24th  a  second  slough  showed  itself  on  the  head  of  the 
metatarsal  bone,  niere  was  no  pressure  in  this  situation.  At 
tlds  time  sensation,  already  slightly  imjiaired,  was  absolut-ely  lost 
in  the  right  leg  throughout  the  entire  distribution  of  the  internal 
popliteal  nerve.  On  April  28th  the  pain  ])ermanently  disappeared. 
On  June  19th  the  patient  left  the  hospital,  but  in  October  he  was 
again  seen,  and  it  l^■aH  found  that  much  imsl'iiig  of  the  right  leg 
liad  occurred,  with  jiaraii/itis  of  the  fmif  and  Iocs.  Under  treat- 
ment by  electricity  this  paralysis  improved,  but  when  last  seen 
had  not  disappeared.     The  knee-joints  entirely  recovered. 

Treatment  of  Cases  of  Nerve  Injury  complicatini: 
Dislocations. — Iu  these  cases  tlie  treatment  has  to  be  con- 
sidered in  two  classes  of  patients.  First,  those  iu  wliich  the 
dislocation  has  been  reduced ;  secondly,  those  in  which  it  remains 
unreduced. 

In  the  first  class  there  is  generally  little  to  be  done  except  to 
keep  the  paralysed  parts  warm,  to  apply  galvanism  regularly,  and 
to  have  the  limb  thoroughly  treated  by  massage.  Any  complica- 
tions also  should  be  treated  as  they  arise,  (See  Ghap.  XIX.)  The 
case  may  be  simply  one  of  contusion. 

In  the  second  class  the  tri'atment  will  differ  with  the  circum- 
stances  of   each   case,   and   mast   depend   upon  the  age  of  the 
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patient,  the  length  of  time  that  has  elapsed  since  the  accident, 
the  amount  of  the  paralysis,  and  the  joint  implicated. 

Thus,  in  the  case  of  the  shoulder,  if  attempts  at  reduction 
fail,  or  are  considered  unadvisable,  if  the  patient  is  old  and  the 
amount  of  the  paralysis  and  of  pain  is  slight,  then  it  will 
IDrobably  be  prudent  to  do  no  more  than  break  down  adhesions, 
encourage  the  use  of  the  limb,  and  employ  massage  and 
galvanism. 

If,  on  the  other  hand,  the  paralysis  and  pain  are  considerable, 
do  not  improve  under  treatment,  and  the  patient  is  young  and 
healthy,  then,  in  the  result  of  failure  to  reduce  the*  dislocated 
humerus,  it  might  be  advisable  to  follow  the  treatment  adopted 
by  Mr.  Sheild  and  excise  the  displaced  head,  as  was  done  in  the 
following  case : 

Sheild,* — Para] yais  from  Pressure  in  a  case  of  Uiirahiced  Difil oration 
of  the  Shoulder. — Resection  of  the  Head  of  the  Hunurns. 

In  this  case  a  man,  aged  forty-eight,  suffered  from  paralysis  of 
the  muscles  of  the  hand  and  forearm,  resulting  from  the  pressure  of 
the  head  of  the  humerus,  which  had  been  dislocated  eleven  weeks 
previously.  The  dislocation  was  of  the  sub-coracoid  variety,  and 
after  the  failure  of  attempts  at  reduction  Mr.  Sheild  excised  the 
head  of  the  bone  with  a  satisfactory  result.  Such  an  operation 
appears  to  be  justified  when  a  sufficient  amount  of  time  has  been 
allowed  to  elapse  to  admit  of  recovery,  and  the  treatment  has  been 
recommended  by  other  surgeons  quoted  by  Mr.  Sheild  in  his 
paper. 

Each  case,  however,  must  be  treated  on  its  own  merits,  with 
due  regard  to  the  condition  of  the  patient  and  the  aniouut  of  his 
suffering.  And  it  must  further  be  clearly  bonie  in  mind  that, 
even  when  there  has  been  nothing  more  than  contusion,  paralysis 
of  raotiou  and  sensation  mav  persist  for  many  months,  and  vet 
tli«'  ])atient  may  ultimately  completely  recover. 

*    'fran.f.  of  lioif,  Med.  Chir.  Soc,  vol.  Ixxi.  p.  173. 
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CHAPTER  XVI. 


COMPLICATIONS    OP    NEEVE     INJUBIES. 


Congestion  and  Inflammation  of  Kerves. — The  com- 
plications tlint  follow  iu  the  track  of  nerve  injuries  are 
Bonu-times  very  troiibleaome.  Those  of  which  I  shall  treat  at 
]»resent  are  mainly  of  au  inflammatory  character,  and   the  first  is 

congestion. 

'I'his  subject  lias  been  studied  ex]»ri  men  tally  by  Waller  and 
Jlitchell,  the  method  adopted  by  both  being  the  application  t£ 
a  freezing  mixture  to  the  ulnar  trunk  at  the  elbow.  The  first 
result  of  this  was  a  severe  aching  pain,  chiefly  in  the  ulnar 
distribution,  but  spreading  also  to  neighbouring  parts  of  the  hand; 
this  was  followed  by  numbness,  and  finally  by  complete  loss 
of  all  sensation,  the  hand  growing  hotter,  and  sometimes  sweating. 
Muscular  jwwer  was  lost,  and  the  ulnar  nerve  below  the  frozen 
spot  became  very  irritable.  The  symptoms  which  persist  after 
thawing  are  supposed  to  be  due  to  "congestion"  of  the  nerve, 
which  remains  sore  for  some  distance  above  and  below  the  elbow, 
a  condition  which  may  spread  as  far  as  the  brachial  plexus.  In 
the  peripheral  diatribution  of  the  nen-e,  pricking,  tingling,  and 
numbness  continued  for  a  variable  time. 

As  these  symptoms  are  much  the  same  as  those  which  constantly 
occur  in  neuralgia,  Jlitchcll  concludrs  that  in  neuralgia  the  nerve 
is  probably  in  a  state  of  congestion. 

The  pain  that  sometimes  follows  in  the  wake  of  a  ner\'e-injnry 
varies  both  in  kind  and  intensity.  In  a  large  number  of  cases 
there  is  but  slight  pain  from  first  to  last,  but  in  many  others  pain  of 
a  shooting,  burning,  or  pricking  character  is  present.  The  burning 
pain  has  characters  peculiar  to  itself,  and  will  again  be  referred  to, 
but  the  other  pains  are  of  a  distinctly  neuralgic  nature,  and  are 
inlluenced  by  conditions  similar  to  those  which  modify  neuralgia. 
Thus,  there  are  many  who  habitually  suffer  slightly,  but  in  whom 
the  symptoms  are  undoubtedly  aggravated  very  largely  by  cold  or 
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wet,  a  statement  made  with  surprising  unanimity  by  patients 
suffering  from  injuries  of  every  variety,  the  most  usual  form  of 
pain  noticed  under  these  conditions  being  of  a  numbing  character. 
The  scar  marking  the  seat  of  injury  most  usually  remains  a  tender 
spot,  pressure  upon  which  results  in  sudden,  shooting  pain,  dart- 
ing down  towards  the  peripheral  distribution  of  the  nerve. 

In  some  cases  the  pain  appears  to  be  of  a  remittent  cliaracter, 
apparently  uninfluenced  by  surrounding  conditions,  though  some- 
times coming  on  at  regular  intervals.  The  pain  which  is  present 
in  cases  of  punctured  wounds  of  small  branches  has  been  already 
considered. 

Mitchell,  in  his  work  on  Injuries  of  Nerves^  the  larger  number  of 
which  were  caused  by  gunshot  wounds,  has  described  cases  in 
which  a  peculiar  burning  pain  of  the  most  agonizing  nature  was 
present,  and  to  which  he  has  given  the  name  of  *'  causalgia."  His 
description  is  so  graphic  that  I  shall  venture  to  quote  it  at  length, 
for  this  condition  has  barely  been  noticed  by  other  authors : 

"  In  our  early  experience  of  nerve- wounds  we  met  with  a  small 
number  of  men  who  were  suffering  from  a  pain  which  they  de- 
scribed as  a  *  burning,'  or  as  '  mustard  red-hot/ or  as  a  *  red-hot  file 
rasping  the  skin.'  In  all  of  these  patients,  and  in  many  later  cases, 
this  pain  was  an  associate  of  the  glossy  skin  previously  described. 
In  fact,  this  state  of  skin  never  existed  without  burning  pain. 
Recently  we  have  seen  numbers  of  men  who  had  burning  pain 
without  glossy  skin,  and  in  some  we  have  seen  this  latter  condition 
commencing.  The  burning  comes  first,  the  visible  skin  changes 
afterwards ;  but  in  no  case  of  great  depravity  in  the  nutrient 
condition  of  the  skin  have  we  failed  to  meet  witli  it,  and  that  in 
its  forms  of  unendurable  anguish. 

"We  have  some  doubt  as  to  whether  this  form  of  pain 
ever  originates  at  the  moment  of  wounding ;  but  we  have 
been  so  informed  as  regards  two  or  three  cases.  Certain  it  is 
that,  as  a  rule,  the  burning  arises  later,  but  almost  always 
during  the  healing  of  a  wound.  Of  the  sptcial  cause  which 
provokes  it  we  know  nothing,  except  that  it  has  sometimes  followed 
the  transfer  of  pathological  changes  from  a  wounded  iierve  to 
unwonnded  nerves,  and  has  then  been  felt  in  their  distribution,  so 
that  we  do  not  need  a  direct  wound  to  bring  it  about.  The  seat  of 
burning  pain  is  very  various,  but  it  never  attacks  the  trunk, rarely 
the  arm  or  thigli,  and  not  often  the  forearm  or  leg.  Its  favourite 
site  is  the  fcot  or  hand.     In  these  parts  it  is  to  be  found  most 
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often  where  the  nntritive  skin  changes  are  met  with — ^that  is  Iomj, 
on  the  palm  of  the  hand,  or  palmar  surface  of  the  fingers,  and  mi 
the  dorsum  of  the  foot ;  scarcely  ev^er  on  the  sole  of  the  foot,  or  the 
back  of  the  hand.  When  it  first  existed  in  the  whole  foot  or  hand, 
it  always  remained  Inst  in  the  parts  above  referred  to  as  its 
favourite  seats. 

"  The  great  mass  of  sufferers  described  this  pain  as  snperficiAl. 
bat  others  said  it  was  also  in  the  joints  and  deep  in  the 
palm.  If  it  lasted  long  it  was  finally  referred  to  the  skin 
alone.  Its  intensity  varies  from  the  most  trivial  burning  to  a 
state  of  torture,  which  can  hardly  be  credited,  bat  which  ivacts  on 
the  whole  economy,  until  the  general  health  is  seriously  affiKtei 
The  part  itself  is  not  alone  subject  to  an  intense  burning  sensation, 
but  becomes  exquisitely  hypenesthetic.  .W  that  a  touch  or  a  tap  of 
the  finger  incn-asf^s  the  pain.  Exposure  to  the  air  is  avoided  by 
tlie  patient  with  a  care  that  seems  absurd,  and  most  of  the  caaes 
keep  the  band  constantly  wet,  findiag  relief  in  the  moisture  rather 
than  in  the  coolness  of  the  application.  Two  of  these  sufferers 
carried  a  bottle  of  ivater  and  a  spongi-.  and  never  i)ermitted  the  ' 
part  to  becomi.'  dry  for  a  moment.  As  the  pain  increases,  the 
general  sympathy  becomes  more  marked.  The  temper  clianges 
and  grows  irritable,  the  face  becomes  anxious,  and  lias  a  look  of 
weariness  and  suffering.  The  sleep  ia  restless,  and  the  constitn- 
tional  condition  reacting  on  the  wounded  limb  exasperates  the 
hypencsthetic  state,  so  that  the  rattling  of  a  newspaper,  a  breath 
of  air,  the  step  of  another  across  the  ward,  the  vibrations  caused 
by  a  military  band,  or  the  shock  of  the  feet  in  walking,  gives  rise 
to  increase  of  pain.  At  last  thi>  patient  grows  hysterical,  if  we 
may  use  the  only  term  which  describes  the  facts.  He  walks  care- 
fully, carries  the  limb  with  the  sound  hand,  ia  tremulous,  nervous, 
and  has  all  kinds  of  expedients  for  lessening  his  pain.  In  two 
cases,  at  least,  the  akin  of  the  entire  body  became  hypenesthetic 
when  diy,  and  the  meu  found  some  ease  from  pouring  water  into 
their  boots.  They,  said,  when  questioui'd,  that  it  made  walking 
hurt  less;  but  how  or  why,  except  by  diminishing  vibration,  we 
cannot  explain.  One  of  these  men  went  so  far  as  to  wet  the  sound 
band  when  he  was  obliged  to  touch  the  other,  and  insisted  that 
the  observer  should  also  wet  hts  hand  before  touching  him,  com- 
plaining that  dry  touch  always  exasperated  his  pain.  Cold  weather 
nsnally  eased  their  pains  ;  heat,  and  the  hanging  down  of  the  limb, 
made  them  worse.     Jlotion  of  the  part  was  unendurable  in  some 
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of  the  very  worst  eases ;  but  for  the  most  jiart  it  did  110  liarm, 
unless  so  excessive  as  to  Hush  the  injured  region." 

Some  few  of  the  cases  that  have  come  under  my  own  notice  Imva 
complained  of  '"  a  burning  pftin,"  and  it  has  occasionally  bet'ii 
associated  with  'glossy  akiu,"  but  I  have  never  yet  met  with  a. 
patient  in  whom  the  symptoms  at  all  approached  in  severity  those 
described  by  Dr.  Mitchell.  And  indeed  I  fancy  they  must  be 
rare  exceptions  to  the  general  rale  of  nerve-injury,  for  otherwise 
it  is  scarcely  credible  that  they  should  olmost  entirely  have  escaped 
the  notice  of  English  surgeons.  Pagel  indeed  alludes  to  a  burning 
pain  as  being  present  in  some  cases  of  "  glossy  skin,''  but  from 
his  manner  of  speaking  of  it  the  severity  of  the  symptoms  could 
not  have  approached  that  descrilx'd  by  Mitchell, 

Hamilton*  details  a  case  which  in  many  respects  resembles 
those  of  ■■  causalgia  "  above  referred  to,  though  the  ri'sults  of  ti-eiit- 
ment  of  a  verj'  simple  kind  atipear  to  have  been  moat  sat isfiic lory. 
He  says  :  "  The  patient  was  under  my  care  during  Mr,  Cramptoji'a 
absence  in  England.  He  was  a  master  butcher,  and  four  yiiirs 
previously  sprained  his  wrist  in  killing  an  ox ;  soon  after  be 
became  affected  with  pain  in  the  wrist,  coming  on  at  night,  and 
keeping  him  awake  in  the  greatest  agony  for  several  hours,  going 
oS  towards  morning.  The  wrist  during  the  paroxysm  became  palis 
red,  and  slightly  swollen,  perspirt'd,  and  got  so  hot  that  he  said  it 
smoked.  He  used  to  have  at  his  bedside  a  large  pitcher  <•{  very 
cold  water,  into  which  he  planged  his  hand  and  kept  it  there  with 
the  greatest  relief  till  the  wat<.-r  became  warm,  when  the  pain 
returned.  He  had  suffered  cfmstantly  more  or  less  violently  for 
four  years,  and  during  that  time  had  applied  to  nearly  e\ery  ninn 
of  eminence  in  Dublin  ;  and  of  course  had  been  subjected  to  every 
variety  of  treatment  that  skill  or  ingenuity  could  devise,  but  with 
scarcely  any  benefit,  as,  when  he  came  under  Mr.  Crampton.  he 
occasionally  suffered  as  severely  as  at  first.  There  was  no  appear- 
ance of  disease  in  the  wrist-joint,  and  though  he  could  use  it  for 
slight  ordinarj-  purposes,  it  was  too  weak  for  the  usual  violent, 
efforts  of  his  calling.  After  trj-ing  various  Ihinga.  Mr.  Crampton 
recommended  the  part  to  be  kept  constantly  wet  with  a  strong 
solution  of  the  acetate  of  lead ;  it  at  once  nffordi-d  tiiiirked  relief, 
and  at  the  end  of  ten  days  he  was  quite  well,  and  had  had  no 
return  when  I  saw  him  several  mouths  after." 

_»  ZWia  Jimmd  of  Medical  Scii»ei,  1838. 
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This  case,  no  donbt.  belongs  to  the  same  class   as  those  detaSid 

by  Mitchell,  but  it  \a  the  exception  that  proves  the  mle,  andifltbe 
abapiice  of  additional  evidence  we  must  conclude  that  instanc««  of 

"causalgift"  are  rare. 

My  own  obseriatioiia  also  do  not  lead  me  to  entirely  agree  with 
the  statement  made  by  Mitchell,  that -this  state  of  skin  [glos^ 
akin]  never  existed  without  bnniing  pain."  It  is  true  that  pain  is 
present  at  first,  but  where  the  abnormal  condition  of  the  akin  lasts 
many  years,  my  own  experience  is  that  the  pain  gradually  departs, 
so  that  the  ultimate  prognosis  is  fairly  good. 

Before  leaving  this  subject,  I  may  remark  that  in  all  cases  i-f 
severe  pain  following  a  nei-ve-iujury  there  is,  I  believe,  whim- 
abnormal  condilitm  of  the  proximal  end.  generally  of  the  natareof 
a  sclerosis,  aud  that  neiiralgic  and  burning  paius  are  seldom  pre- 
sent without  some  inflammatory  condition  of  the  affected  trunk. 
Further,  all  painful  states  are  undoubtedly  exaggerated  by  any 
coudition  of  ill-health,  which  they  in  turn  tend  to  set  np. 

Traumatic  Neuritis. — That  nerves  are  liable  to  congestitm 
and  iiiflnmmatiiin  like  all  other  tissues  might  fairly  be  expected, 
that  they  are,  however,  in  spite  of  their  delicate  structure,  not  very 
easily  or  verj-  frequently  damaged,  is  not  by  any  means  so  pro- 
bable at  first  sight.  iJnf.  considering  the  many  wrenches  and 
Strains,  as  well  as,  in  some  places,  the  direct  injuries  to  which  the 
nervous  trunks  are  exposed,  it  becomes  very  certain  that  they  do 
possess  a  considerable  amount  of  resisting  power,  and  are  not  prone 
to  become  easily  inflamed.  The  patiiological  conditions  arising 
from  congestion  and  inHammat ion  have  been  described  by  variouB 
authors,  and  may  b.'  observed  in  the  vicinity  of  any  large  wound, 
more  especially  if  it  has  taken  on  an  unhealthy  action.  Under 
such  circumstances  the  nerve  becomes  swollen,  soft,  and  of  a 
pinkish  hue,  more  succulent  than  natural,  and  perhaps  infiltrated 
with  a  little  pus.  A  microscopic  examination  shows  enlargement 
of  the  blood-vessels,  collections  of  white  cells  in  the  perineurium, 
and  gradual  disappearance  of  myeline.  With  regard  to  inflam- 
mation, Mitchellf  says :  "  The  primary  effect  of  inflammation  of  a 
nerve  is  to  cause  an  enormous  development  of  its  connective-tisane 
elements,  and  at  first  to  render  the  nerve  less  firm,  owing  partly 
to  this  hyjierplasia,  and  partly  to  an  effusion  of  serum  within  the 
nen-e-sheath  and  between  the  nen-e-fibres."' 
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Cornil  and  Ranvier,  in  their  recent  work  on  Pathology  (1882), 
give  the  following  account : 

**  Congestion  of  nerves  occurs  rather  frequently,  as  is  seen  in  all 
nerves  implicated  in  an  inflammatory  focus ;  it  may  often  extend 
beyond  this  focus  ;  in  phlegmon  of  the  leg,  for  example,  it  is  not 
rare  to  find  congestion  of  the  sciatic  nerve  extending  as  far  as  the 
sciatic  notch.  On  carefully  dissecting  the  nerves  involved  in  a 
wound,  they  are  found  to  be  slightly  swollen,  and  upon  their  surface 
are  seen  red  lines  parallel  to  their  axis,  which  indicate  that  con- 
gestion occurred  during  life. 

*'  Hyperaemia  particularly  affects  the  peri-fascicular  vessels, 
and  may  be  easily  recognized ;  hyperaemia  of  the  intra-fascicular 
vessels  may  also  exist,  but  it  is  not  so  easily  recognized  by 
the  naked  eye,  for  the  laminated  sheath  must  be  stripped  off 
before  the  vessels  filled  with  blood  can  be  seen  in  the  nervous 
fasciculi.  To  estimate  the  dilatation  of  the  capillaries,  transverse 
sections  of  the  nerve  should  be  made  after  hardening  in 
chromic  acid.  Thus,  in  a  transverse  section  of  the  internal  saphena 
nerve,  in  a  soldier  who  was  suffering  from  a  wound  of  the  leg 
produced  by  the  explosion  of  a  shot,  the  intra-fascicular  capillaries 
were  found  dilated  and  full  of  blood. 

'*In  deep  whitlow  we  have  seen  the  collateral  nerves  present  a 
similar  lesion,  and  it  is  very  probable  that  intra-fascicular  h}^er- 
jemia  of  nerves  is  an  important  cause  of  the  acute  pain  accompanying 
this  lesion.  Congestion  of  nerves  causes  an  increase  of  the  blood 
tension,  and  serous  exudation  into  the  peri-fascicular  connective 
tissue  ;  miliaiy  ha3morrhage  may  also  be  produced.  More  exten- 
sive blood  foci  mav  be  found  when  the  nerves  are  denuded,  as  in 
wounds,  for  example.'' 

The  same  authors  remark  that  suppuration  in  nerves  is  extremely 
rare,  and  suggest  that  the  laminated  sheath  presents  an  almost  in- 
surniountabl<»  barrier  to  the  diffusion  of  pus  into  the  interior  of  the 
fasciculi;  even  in  the  midst  of  suppurating  tissues  the  nerves  may 
preserve  their  functions.  In  chronic  inflammation,  "  the  new  cell 
formation  being  continued  into  the  peri-fascicular  connective  tissue, 
and  between  the  lamina)  of  the  laminated  sh«'ath  of  the  nervous  fasci- 
culi, separat(\s  them,  compresses  the  fasciculi,  and  tlie  nerve-fibres 
undergo  below  the  diseased  spot  the  series  of  changes  which  are 
observed  in  the  peripheral  end  of  a  divided  nerve." 

]iokitansky  describes  acute  neuritis  as  resulting  in  a  rapid  de- 
struction of  the  nerve,  which  becomes  of  a  yellowish-red  colour  and 
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verj'  friable.  Its  tissue  becomes  iiifiltratwJ  with  blijody  pus,  and 
abscesses  form  around  it.  If  the  iuflaniniation  is  leas  acute,  the  ner^■e 
becomes  ''  at  first  redeniatous,  dotted  mth  small  extravasations, 
and  veiy  hj-pera.'niic.  The  surraunding  tissues  become  involved, 
and  are  matted  together  with  the  iier\'e  by  the  inflammatory  pro- 
ducts which  may  or  may  imt  be  subsequently  absorbed." 

As  in  other  tissues  ao  a!so  in  nerves,  the  more  chrouic  the 
inflammatory  process  the  greater  is  the  tendency  towards  the 
development  of  tlie  iniJammatorj-  products,  and  thus  in  chronic 
neuritis  there  is  found  a  general  enlargi'nient  of  the  noiTe  due  to 
the  growth  of  fibrous  tissue  between  tlie  fasciculi.  A  transverse 
section  of  such  a  nerve  placed  under  the  microBCO]ie  will  show  that 
there  is  first  of  all  an  increase  of  the  perineurium,  and  that  the 
bundles  ai-e  simply  separated  from  each  other  by  more  tissue  than 
is  found  in  a  healthy  trunk.  Next,  the  endoneurium  becomes 
liypertrophied,  and  the  ner\'e-fibres  are  individnaliy  sepai-ated 
from  each  other  and  no  longer  appear  to  be,  collected  into  bundles. 
Finally,  the  m-rve-fibrea  themselves  being  compressed  by  the  growth 
of  the  new  tissue,  and  having  their  nutrition  interfered  with, 
undergo  slow  degenerative  changes,  with  loss  of  myeline,  multi- 
plication of  nuclei,  and  subsequent  destruction  of  the  axis  cylinder, 
changes  precisely  similar  to  those  ohsen'ed  in  the  peripheral  end 
after  section.  The  inflamniatoiy  changes  spread  to  the  loose 
cellular  tissue  in  which  the  nene  lies,  and  adhesions  slowly  and 
steadily  form,  compivssing  and  limiting  the  movements  of  the 
trunk,  and  so  keeping  it  in  a  pennanently  irritable  state. 

In  chronic  inflammation,  Mitchell  describes  the  nerve-trunk 
as  being  irregularly  vascular,  enlarged  in  some  places,  and 
smaller  than  it  should  be  in  others.  -'The  induration  which 
affects  more  or  less  the  whole  of  the  inflamed  ixtrtions  varies  in 
density,  so  that  sometimes  there  is  a  long  firm  swelling  of  an  inch 
or  more  of  nerve,  or  else  in  a  part  moderately  hard  there  is 
ft  succession  of  firm  little  fibroid  bodies  imbedded,  and  around 
them  a  circle  of  greater  vascularity  than  elsewhere.  The  colour 
of  the  nen'e  is  usually  some  tint  of  grey,  or  pale  lead  colour,  and 
ill  all  probability  the  tact  coipuscles  undergo  enlargement  and 
degeneration.  The  tendency  of  these  cases  is  rather  towards 
hy]>ertrophy  and  hardening  of  the  connective  tissue  of  the  nerve, 
and  also,  aa  a  rule,  the  morbid  changi'  tends  to  march  from  ex- 
tremity to  centre,  rather  than  oulwards.  The  result  of  these 
alterations  is  a  gradual  iucnnse  of  wiiite  connective  tissue,  a  con- 
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flequent  thickening  of  the  sheaths,  and  finally  a  more  or  less 
complete  atrophy  of  the  nerve-tnbes,  involving  chiefly  the  white 
substance  of  Schwann  and  leaving  the  nerve-fibre  a  mere  rod, 
hardly  to  be  distinguished  from  the  more  wavy  fibrous  tissue  about 
it.  This  destruction  is  rarely  complete  throughout  the  nerve,  so 
that  nearly  always  nerve-tubes  in  every  state  of  health  and 
degeneration  can  be  seen  within  the  area  of  a  single  inflamed  and 
hardened  nerve." 

"  I  have  met  with  perfectly  healthy  nerve-tubes  in  a  nerve  which 
was  as  tough  as  a  tendon.  With  every  appearance  of  enlarging, 
fiuch  nei*ves  are  actually  undergoing  atrophic  changes  as  to  tlieir 
proper  tissues." 

Such,  then,  are  the  pathological  changes  tliat  a  nerve  undergoes 
when  the  seat  of  inflammation  resulting  from  injury.  Clinically, 
cases  of  neuritis  may  be  divided  primarily  into  acute  and  chronic, 
a  division  which  tallies  with  the  pathological  conditions  already 
described ;  and  secondarily,  these  divisions  may  again  be  subdivided 
into  localized  and  spreading  neuritis.  Of  the  changes  that  occur 
in  the  localized  variety  I  have  no  more  to  say,  but  the  tendency  of 
neuritis  to  spread  along  the  nerve-trunk  is,  in  some  cases,  a  most 
serious  evil. 

In  such  cases  the  inflammatory  processes  already  described 
spread  more  particularly  along  the  central  end  towards  the  spinal 
cord,  and  in  this  way  the  neuritis  may  affect  the  other  trunks  of 
whicli  the  inflamed  nerve  is  a  branch,  and  may  also  reach  as  far  as 
the  spinal  cord  itself.  The  changes  tliat  occur  in  the  nerve-trunk 
will  depend  upon  whether  the  neuritis  is  acute  or  clironic.  The 
latter  is  bv  far  the  more  common. 

Any  injury  to  a  nerve  may  set  up  neuritis,  yet  in  my  own  ex- 
peri(*nce  the  complication  is  certainly  a  rare  one.  although  for 
some  five  or  six  years  past  I  have  been  constantly  on  the  look-out 
for  examples.  It  is  considered  l)y  some  authors  to  r«\sult  more 
frequently  from  contused  and  lacerated  wounds  than  from  clean- 
cut  ones.  This  is  certahily  plausible,  yet  it  may  follow  clean  iuci- 
.sion,  as  when  it  attacks  a  stump.  Ex]iosure  to  cold,  and  a  septic 
condition  of  the  wound,  are  also  quoted  as  exciting  causes. 

lOxtensioii  of  inflannnation  from  suri'ounding  parts  very  rarely 
causes  neuritis.  I  have  seen  a  sciatic  iierve  bathed  in  pus  for 
months  without  showing  any  sign  of  inflammatory  change,  and  it 
would  almost  appear  that  in  order  to  st^rt  a  neuritis  the  nerve- 
fiheath  must  be  damaged.     The  length  of  time  that  elapses  between 
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the  iujmy  and  the  neuritis  is  very  variable.  In  acute  cases  a  few 
hours  only  may  inter\-ene.  In  chronic  ones  symptoms  may  not 
occur  for  wet-ks  or  months. 

Symptoms  of  Acute  Neuritis.^The  syniptoma  accom- 
panying this  condition  a]ipear,  aa  a  rule,  to  be  ushen-d  in  by  ft 
rigor,  followed  by  a  rise  of  temperature  and  well-marked  feverish 
symptoms.  J'ain  at  the  same  time  commencL'S  at  tin*  seat  of 
injury,  and  gi'adiinlly  spreads,  not  only  along  the  damaged  nerve, 
but  is  also  felt  in  neighbouring  trunks.  In  many  cases  the 
mi(sr/iK  are  the  sent  of  spasmodic  t w itch ings.  spasms,  or  fibrillar 
tri'more.  Gradually  they  lose  their  jiower,  and  finnlly  may  become 
completely  paralysed.  Rapid  atrophy  and  degeneration  of  the 
muscular  fibiv's  keep  pace  with  the  above  changes,  and  an  ex- 
amination by  electrical  reagents  will  show  a  partial  or  complete 
loss  of  faradic  contractility,  with,  at  a  later  date,  similar  changes 
in  the  reaction  to  galvanism.  Trophic  rhangen  such  ns  I  have 
already  described  may  occur  in  the  parts  supplied  by  the  inflamed 
nene.  and  may  extend  to  other  parts  as  fresh  nerve-trunks  become 
implicated  locally.  The  ui-rve-trunk  may  be  felt  enlarged  and 
hardened,  extremely  sensitive  to  pressure,  aud  the  skin  over  it  red 
and  liypern^stlu'tie.  This  condition  of  the  nerve-tnink  indeed 
affords  by  far  the  most  important  positiyi'  evidence  of  neuritis, 
for  it  must  clearly  be  understoivd  that  pain  or  tenderness  nlone 
in  the  course  of  a  iien'e  does  not  necessarily  imply  inflammation, 
such  symptoms  being  often  present  in  neuralgia  withunt  there 
being  any  sj^n  of  neuritis  when  the  nerve  is  actually  examined. 

Ill  cases  of  spreading  acute  neuritis  the  same  symptoms  occur, 
but  graduallv  extend  over  a  larger  area  as  fresh  nerve  branches  or 
trunks  are  implicated.  Thus,  a  neuritis  with  functional  disturb- 
ance in  the  area  of  distribution  of  the  median  nerve,  may.  by  an 
extension  of  the  inflammation  to  the  brachial  plexus,  subsequently 
Cause  paralysis  and  pain  in  the  ulnar  or  nuisculo-spiral  distribution, 
Tho  Severity  of  the  symptoms  will  tlius  to  a  great  extent  depend 
npon  the  extent  of  the  miscliief.  The  pain  appears  to  bt'  usnally 
'nost  severe  soon  after  the  neuritis  has  commenced,  and  probably 
Biibaidfa  in  proj-jortion  to  either  the  actual  destruction  of  the  nerve- 
^^res  or  .-Ib,.  r],^  subsidence  of  the  inflammation.  'IV  leugth 
varinliT  ''^*'*  ""''■'^'i  "iti  whole  attack  may  spread  is  somewhat 
convale^'  '^  *''*'"  "^''^  ^""l  I'fault-  fo""  ^'^^  patient  may  entirely 

I  have     ^*  ^"™»ic  neuritis  may  ensue. 

***•*  no  description  of  acnte  neuritis  in  the  writings  ol 
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English  surgeons,  but  cases  are  recorded  by  continental  writers, 
and  more  especially  by  Mitchell,  in  his  work  to  which  I  havo 
already  alluded.  To  this  latter  I  would  refer  for  details  of  cast  s 
which  I  cannot  quote  here,  and  shall  satisfy  myself  for  the  present 
with  giving  one  as  a  specimen : 

'*  J.  C,  sergeant,  consulted  me  on  account  of  loss  of  power  in 
his  arm  with  severe  neuralgia.  At  Gettysburg  he  received  a 
ball  wound  in  the  left  neck,  splintering  the  clavicle  and  emergin<if 
through  the  trapezius.  Some  fragments  of  bone  were  lifted  out 
of  the  wound,  which  did  well  until  a  week  later,  when  on  tin* 
way  to  Washington  he  was  suddenly  taken  with  a  chill  of  soino 
severity  followed  by  high  fever.  At  the  same  time  the  whole 
arm  began  to  ache,  darting  pains  shot  up  and  down  it,  and  tlu^ 
skin  on  the  inside  of  the  arm  below  the  axilla  was  seen  to  be 
red  ;  the  nerve-tracks  were  extremelv  tender.  On  the  third  day 
the  whole  arm  was  somewhat  swollen,  and  the  darting  and  aching 
pains  were  only  subdued  by  frequent  hypodermic  injections.  His 
first  notable  relief  was  obtained  by  an  application  of  cut  cups  t  o 
the  neck  and  shoulder,  and  gradually  the  pain  lessened  to  its 
present  grade  of  severity.  The  ulnar  and  median  were  hard, 
enormously  enlarged,  and  verj'  tender.  J.  C.  described  liimself 
as  having  been  made  delirious  by  the  earlier  pain  of  his  diseasi' ; 
and  even  when  seen  by  me,  after  it  had  abated,  he  showed  veiy 
plainly  that  the  mind  as  well  as  the  body  was  aflTcctcd.  his 
memory  being  impaired,  and  his  temper  excessively  irritabU'.'* 

In  this  case,  as  in  many  others,  there  can  be  no  doubt  tliat 
the  inilamuiation  left  the  nerves  permanently  damaged  and 
probably  thickened,  so  that  the  tubules  wen*  compressed  and 
separated  from  each  other,  as  already  described. 

The  account  of  a  less  severe  case  is  given  by  Terillon.*  The 
patient  had  sustained  a  contusion  of  the  forearm.  This  was 
followed  by  much  pain,  and  fifteen  days  after  the  injury  the 
median  and  ulnar  nerves  were  found  enlarged  and  tender,  not 
only  at  the  seat  of  injury,  but  for  some  distance  abov(\  Six 
weeks  later  most  of  the  symptoms  had  passed  off,  but  the  ulnar 
ner\e  remained  enlarged. 

Symptoms  of  Chronic  Neuritis. — In  describing  tin; 
pathological  clianges  that  occur  in  chronic  neuritis,  I  have  Jraid 
that  those  which  are  the  most  notable  are  the  gradual  thickening 

*  BvU.  cfe  la  Soc.  de  Biol.,  1877. 
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(f  lb*-  ijfn*^  bv  tlir  format  ion  and  orffanization  of  inflammatoiT 

pTViilr.Lr?.  niiCi  thr-  crmilnaj  teudency  exhibit^   by  these  changes 
TO  i^y'rt-ad  i:p   "Le   hiTecT*»-d   Trniik   towards  the    nervous  centres. 
Til*  ■'flrl>>T  s-yiT-pTOT!^?  of  thi?  afffCtion  aiv  pain   and  tendeniess 
alo'-ij  the  il  am  Sired  i>  nr.  with  a  slight  aniount  of  enlai^ment 
snd   LardtTiiiiir :    i^r.nibinsj   and    tinsrlinff   jiaiiis   follow    in    the 
pr  riplien-.  and  ar-    MaV.e  to  freqnt-nt  »-xacerliations.      In  addition 
TO  th'.-st*.  a  ]vr5i5Tr::T  achirjsr  appears,  which  is  constantly  present, 
but  cft^n  is  r-:o>T  troiib't  ?»ome  by  nifirht.     Tlie  skin  is  occasionally 
hy]vra:»>thT.tij   in   >]X'T5,  sc-nietinu-?   to    a   very    marked    degree. 
Vsnor.s  trcplii:*  cLaiiire?  may  also  Iv  pri-s^-nt.     TTie  mnscles  snp- 
plitil  by  thr  izi::ar.it-d  nrnt   ar^-  frequently  at  first   the  seat  of 
Tonic  or  clonic  >]'ia5n^.5  witli  fibrillar  t witch ings.     Later  on  they 
irraib.:ai;y  wast*/  ai.d  K-C'ine  paralvM  J.  whilst  at  the  same  time  their 
faradic  and  t:ra:va:.ic  iTritabilitv  dt*crt-a<e. 

■ 

As  tb.e  neur::i>  spr-.-ads  npward.  other  skin  areas  and  mnscles 
l>x\Mr.e  a1!V'c^t^l.  tli-  fomirr  tt-ndt-mess  of  the  originally  affected 
nt'n-i-]\^ssosaway — for  its  lienon?  structure  is  gradually  destroyed 
— and  otlier  trunks  Kwino  in  turn  inflamed,  tender,  and  en- 
la  njy^l.  and  also  in  time  unden:ro  a  slow  decfeneration. 

The  following  cases  illustrate  most  of  the  points  I  have 
lufntion^ii.     The  first  two  are  ncordt-d  bv  ^fitchell : 

*•  A  man.  ajriHl  forty -four,  bruised  his  right  ulnar  iien'e  on 
-luly  ir.  iSor.  A  yt-ar  later  tlure  was  loss  of  i>ower  in  the 
uluar  distribution.  to:j'T]uT  with  impairment  of  sensation  and 
aiivphy  of  ilie  :ilfictid  musclts.  Vmlt-r  tri-atnunt  he  at  first 
impiwtil.  but  t.  ok  to  drinking.  Ui-gltcted  all  can»,  and  five 
months  latrr  thr  i^aralysis  had  s]>read  to  tin*  flexors  and  extensors 
of  till'  fonarm  :  KmIi  ulnar  and  median  ni-rves  were  tender  on 
]U'r>surr,  and  tlir  ativpliy  of  tlii^  niuscl«'s  was  advancing.  There 
can  hy  litilo  doubt  that  tlir  r.euritis  had  s])n  ad  up  thr  ulnar 
ncPNis  and  iitlroted  ihf  i'tlhT  trunks. " 

*  S.  AV..  nir.'d  thiny-tlii'to.*  rtvoiwd  a  laill.  t  wound  below  the 
I'M  ohnielr  in  Auirust  iS(>j.  Th.-re  wrr.-  inmifdiate  symptoms 
of  injury  o\'  the  external  anterior  tlioracic  Jiervi*.  indicated  bv 
\sisot  tlu'  irrrat  ]vvforal  niusolc  but  motion  and  sensation 
>Nt'rr  normal  in  thr  arm  and  forrann.  J\.wrr  in  these  parts, 
iiowrvrr.  Lrradually  diiuinislied.  and  on  IVb.  19.  1864,  tin-  biceps 
and  M»me  of  thr  juusclrs  of  tin-  forrarm  were  all  found  more  or 

»    Ojt,  rit.,  p.  314. 
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leas  atrophied  and  paralyetd.     This  condiliou  was  probably  due 
to  a  gradual  implicBtiou  of  the  other  nerve-trunks  in  the  vicinity. " 

DrB.  Sanda  aud  Segiiin*  describe  the  condition  of  the  aerves 
of  a  brachial  plexus  which  had  become  the  aeat  of  an  fincLiidiiig 
chcciuic  neuritis,  as  a  result  of  a  rupture  of  these  cords.  The 
nerves  examined  were  removed  from  cIobp  to  tlie  cervical  part  of 
thi-  spinal  cord,  ■'  To  the  unaided  eye,  they  appear  like  seclioDS  of 
some  deuse  indistinctly  fibrillated  tisane,  tendon  for  example. 
Under  a  low  magnifj-iug  power  the  general  sheath  of  thr  nerve 
is  seen  verj-  much  hypertrophied.  The  secondarv*  fasciculi  vary 
immensely  in  size  and  appearance.  A  few  are  still  roiinded, 
encircled  by  a  distinct  sheath,  and  fairly  filled  with  neivf-fibres 
in  better  or  worse  condition.  The  majority,  however,  qi^-  Ijroken 
up  into  innumerable  smaller  bundles,  the  separation  being  effected 
by  the  fonnation  of  distinct  bands  of  fibrillated  connective  tinsue 
in  the  place  of  the  scanty  nefwork  described  as  lying  between 
the  fibres  in  a  normal  section.  Between  many  of  these  fmg- 
meiitwi  fasciculi  are  large  maaBes  of  wavy,  dense  connective 
tissue,  with  abnormally  large  vessels,  and  with  a  gi-eat  quantity 
of  granular  pigment  depoHit.  'lliis  yellowish  pigment  lie?  princi- 
pally immediately  around  the  vessels,  or  in  the  connective  tissue 
near  them. 

■■  As  regards  the  nen'^'s  tliemaelves.  it  may  be  slafed  that 
tlii'V  arc  ill  a  state  of  nlrnjiliy.  In  oni^  fasciculus,  for  esnmple, 
there  are  very  few  fibres  which  present  the  circular  outline, 
hyaline  mass,  and  eccentric  dot  characteristic  of  the  normal  fibre 
seen  in  transverse  section. 

"The  vast  majority  are  much  smaller  than  usual  (appearing 
of  about  the  same  dimension  with  300  diameters  as  normal 
fibres  do  with  45) ;  they  vary  immensely  in  diameter,  and  many 
are  represented  only  by  parts  of  small  circles.  No  masses 
of  embrj-onic  cells  are  seen  in  any  part,  of  the  preparations. 
I'ig.  3  is  drawn  from  a  preparation  from  the  eighth  cervical 
and  first  dorsal  nerves  under  a  power  of  300  diameters,  and 
exhibits  very  fairly  the  condition  existing  in  one  of  the  best 
prepared  parts  of  the  section.  One  large  fasciculus  is  quite 
eiLtire,  though  the  majority  of  fibres  composing  it  are  shrunken 
aud  empty.  Above  this  fasciculus  are  very  heavy  masses  of 
connective  tissue,  which  are  closely  connected  with  the  peri- 
fascicidar  sheaths. 

•  Archives  of  Sdentifie  and  Praelical  iftdkine.  New  York,  187  J. 
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"  To  the  k'ft  of  this  fasciculus  is  se^R  a  blood-vessel  having 

round  about  it  much  yellow  pigment Another  fasciculus 

is  broken  up  into  tertiary  fasciculi  by  increase  of  connective 
tissue,  in  some  places  single  fibres  are  st*n  surrounded  by  densf 
connective  tissue.  In  other  parts  of  the  preparation  mure 
extreme  changes  were  to  be  seen,  in  some  fasciculi  nearly  eveiy 
fibre  being  separated  from  its  neighbour  by  newly  formed 
fibrillar  substance.' 

'file  patient  from  whom  these  nert'es  were  remo\-ed  had  been 
Mufferiuf^  from  the  moat  severe  pain  in  the  arm  for  many  months. 
The  pain  was  apparently  of  a  neuralgic  nature,  aud  was  so 
extreme  as  to  necessitate  amputation.  Even  after  tliia  the  pain 
continued,  and  for  its  relief  neurectomy  had  subsequently  to  bti 
l>erfonned.  The  part  from  which  the  thickened  portions  of 
iiei-ve  were  renuived  wns  considerably  above  the  seat  of  the 
original  injuiy. 

'i'he  following  description  by  Mr.  Langstaff*  affords  a  veiy 
good  instance  of  chronic  neuritiB,  spreading  centripetally,  set  up 
by  a  sprain : 

"  F.,  aged  twenty-three,  fell  and  injured  hor  wrisi  ;  she  wns 
iitinjodiately  rendered  incapatile  of  straightening  the  fingei-s. 
(Ireat  effusion  tixik  place,  which  was  succeeded  by  infiammatiuii 
and  Bivelling  of  the  whole  of  the  hand  aud  arm,  which  symptoms 
were  not  easily  subdued.  Kveiy  endeavour  was  employed  to 
recover  the  power  of  the  fingers  and  movement  of  the  carjMil 
articulation  without  effect.  The  flexor  muscles  and  tendons  were 
in  rigid  action,  and  the  finger-ends  drawn  elosely  to  the  palm  of 
the  hand.     Tlie  patient  continued  to  experience  great  pain,  and 

the  limb  was  uaelesa Her  health  became  affected,  and  slie 

suffered  not  only  great  misery  from  the  painful  sensation  in  the 
arm,  but  also  from  the  local  means  employed  in  the  recovery  of 
the  use  of  the  fingers. 

■'  All  endeavours  proving  fruitless,  amputation  was  proposed 
fuid  agi-eed  to.  The  stump,  I  understand,  did  not  unite  favour- 
iibly  ;  and  she  suffered  distressing  agony,  which  affected  her 
health  so  that  she  became  extremely  nervous. 

"When  I  saw  her  the  surface  of  the  stump  presented  an 
unfavourable   appearance,   the   skin   covering  the    ends   of  the 

•  .Vfrf.  Cl,ir.  Trant..  vol.  tlvU 
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radius  and  ulna  was  very  thin,  excessively  vascular,  and  the 
ends  of  the  bones  seemed  likely  to  cause  its  absorption.  Thc^re 
was  also  a   constant  stat«   of  convulsive   action  of  the  muscled 

of  the  stump,  accompanied  with  agonizing  pain She  was 

hysterical,  and  the  paroxysms  were  frequent ;  the  spasmodic 
affection  of  the  muscles  became  more  evident,  and  a  pulsation 
almost  aneurysmal  could  be  seen  and  felt  at  the  extremity  of 
the  stump." 

Amputation  was  performed,  and  the  ner\-e-end8  were  cut  v<*ry 
short.  "'  In  this  preparation  the  median,  radial,  and  ulnar  nerves 
are  shown,  which  are  remarkably  large,  the  extremities  of  tlie 
two  latter  being  greatly  increased  by  deposition  of  organized 
lymph.  The  patient  was  relieved  of  all  the  painful  sensations  hIw 
had  so  long  been  distressed  with,  had  no  recurrence  of  hysteria 
or  convulsions,  her  health  improved,  a  good  stump  was  eff(»ctecl. 
and  she  is  now  able  to  gain  her  livelihood." 

In  the  following  cases  the  original  injur}'  was  veiy  slight,  and 
the  spread  of  the  neuritis  very  marked : 

Case  I. — Charcot  * — A  man,  aged  thirty-two  years,  sustained 
an  injuiy  whereby  the  last  phalanx  of  the  index  finger  of  tlie 
left  hand  was  avulsed.  The  end  of  the  finger  was  reapplied,  but 
sloughed  in  a  few  days.  The  accident  happened  on  Oct.  2,  1875, 
and  on  Oct.  7th  the  patient  first  complained  of  pains  in  the 
injured  part.  The  wound  healed  by  November,  but  from  the  end 
of  October  the  pain  in  the  finger  became  more  severe,  and 
extended  over  the  back  of  the  hand  and  along  the  outer  side 
of  the  forearm  as  far  as  the  axilla.  The  pain  was  of  a  shooting 
character  and  intermittent.  Pressure  on  the  back  of  the  index 
finger  and  on  the  back  of  the  hand  was  painful.  There  was  no 
alteration  in  sensation,  and  no  trophic  changes  in  the  skin.  The 
radial  neiTe  in  its  whole  extent  was  tender.  There  were  no  spasms 
or  contractions.  On  Nov.  5th  the  patient  had  an  attack  of  more 
sevcn^  and  diffused  pain  than  lie  had  formerly  suffered.  At  the 
(lid  of  November  muscular  spasms  and  twitchings  made  their 
a])pearance  in  the  arm.  On  Dec.  7th  a  more  severe  attack  of  pain 
than  any  of  the  preceding  ones  was  experienced,  and  was  accom- 
])anied    by  spasms  of   some  of   the    muscles   of  the    neck.     The 

*  Archiv.  Gin.  de  Mid.,  Dec.  1885. 
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followmg  day  the  jiaiii  stii!  wiitiiiued.  On  Dl>c.  ptli  the  patieiit 
experifnced  a  similar  attack,  during  which  tliero  was  spasmodic 
closun-  of  the  jaws.  On  Dec.  1  ith  a  portion  of  the  radial  nene 
was  excised  close  above  the  wrist.  It  was  found  to  be  in  a  state 
of  sclei-osis,  there  being  an  increase  in  connective  tissue  and  a 
diraimition  in  the  nerve-fibres.  The  oi>eration  gave  ininiediata 
relief  to  the  more  severe  Bj-mptoras,  and  011  Dec.  31st  the  patient 
left  the  hnspitul.  On  Feb.  27th  of  the  next  year  he  had  an 
epileptiform  seizure.  Similar  seizures  occnrred  at  intervals  of 
about  sLx  weeks,  then  gradually  became  weaker,  and  in  two  years 
tlie  patient  died. 

Case  II. — Chanot. — A  patient,  who  had  on  four  previous 
occasions  been  operated  upon  for  a  keloid  growth  on  the  left 
aide  uf  the  neck,  was  admitted  into  hospital  on  Oct.   17,  1878, 

with  a  recurrence  of  the  growth.  At  this  time  the  scar  was 
found  ti»  l>e  veiy  tender,  and  on  the  least  contact  the  muscles  of 
the  left  side  of  the  neck  contracted.  The  patient  said  that  ever 
since  the  last  operation — a  year  previously — be  liad  suffered  from 
fjradunlly  increasing  pain  of  a  shooting,  cutting,  or  burning 
character,  which  extended  fraui  the  neck  to  the  head  and  to  the 
inner  side  of  the  ami.  The  skin  for  some  distance  around  the 
keloid  growtli  was  hypenesfhetic,  the  hypei-sesthesia  extending  as 
far  as  the  shoulder.  The  patient  said  that  the  arm  had  been 
getting  weaker  for  a  year  past,  and  011  admission  lie  was  tmable 
to  use  any  of  the  muscles  inserted  into  the  hunienia.  They  con- 
tracted, however,  to  eh-ctrical  stimuli.  There  was  some  atrophy 
<jf  the  paralysed  muscles.     There  were  jio  trophic  changes. 

(.'ase  III. — Chirri-ot. — In  Oct.  1  iiyy,  some  strumous  glands  were 
remo^'ed  from  the  neck  of  a  patient,  aged  twenty-three  years. 
The  operation  "as  followed  by  se^-ere  pains  in  the  ner;k  and  arm 
of  tln^  side  opemted  upon.  A  year  later  there  ivas  considerable 
atrophy  of  the  muscles  of  the  shoulder. 

('ask  IV. — CknrniL — A  soldier,  agcdtwenty-two,  in  gi>od  health, 
received  a  severe  contusion  on  the  enter  side  of  the  left  leg,  accom- 
panied by  much  pain.  The  patient  immediately  noticed  some  numb- 
ness in  the  four  outer  toes  on  their  dorsal  surfaces.  The  day  after 
the  injury  (Oct.  22nd)  there  was  severe  neuralgic  pain  extending 
along  the  course  of  the  external  popliteal  ner\'e.     On  Nov.  2nd 
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painful  spasms  in  the  aflEected  limb.  On  Nov.  5tli  extreme  pain 
on  pressure  over  the  seat  of  contusion,  which  corresponds  to  the 
point  of  exit  of  the  musculo-cutaneous  nerve.  The  ext.emal 
popliteal  and  sciatic  nerves  are  also  tender  on  pressure.  Com- 
plete anaesthesia  and  analgesia  of  the  foot  in  the  parts  supplied 
by  the  musculo-cutaneous.  Pain  in  all  the  toe-joints.  From 
this  time,  under  treatment  at  first  by  opiates,  and  afterwards  by 
electricity,  the  symptoms  gradually  subsided. 

Vtdpian, — NeuHtis  of  the  Right  Ulnar  Nercc  with  MiUMnlar 

Atrophy  following  an  injury, 

Tlie  patient  was  a  gendarme,  aged  thirty-five,  who  had  suffered 
from  symptoms  of  paralysis  for  more  than  twelve  years.  lu  1 864, 
in  the  spring-time,  he  woke  one  morning  and  found  it  impossible 
to  move  the  right  arm,  and  felt  at  the  same  time  a  severe  pain  in 
the  elbow,  forearm,  and  hand.  Whatever  might  be  the  cause,  the 
patient  was  not  able  to  get  rid  of  this  pain ;  in  fact,  the  following 
days  he  felt  painful  cramps  in  the  forearm,  fingers,  and  tlif! 
hands.  In  addition,  he  had  contractions  of  the  forearm  that 
violently  flexed  it  upon  the  arm.  At  the  same  time  he  had 
painful  sensations  of  tingling  and  swelling  on  the  inner  part  of  the 
hand  and  the  ring  and  little  fingers.  The  posterior  part  of  the 
elbow  was  the  seat  of  severe  pain.  The  patient  also  felt,  in  the 
early  days  of  his  illness,  a  sort  of  firm,  hard  cord  behind  tlu^ 
elbow  in  the  region  of  the  ulnar  nerve,  pressure  upon  which  was 
very  painful,  and  caused  shooting  pains  in  the  ring  and  little 
fingers.  This  state  lasted  about  three  weeks,  and  the  contractions 
and  pains  rendered  the  use  of  the  hand  almost  im^KiSsible.  No 
treatment  was  pursued,  but  gradually  the  pains  at  the  elbow  and  in 
the  hand  lost  their  intensity,  the  cramps  became  more  rare,  and 
the  patient  gradually  resumed  the  use  of  the  hand  and  belie vtd 
himself  to  be  getting  cured.  Meantime,  from  time  to  time  painful 
tinglings  reappeared  in  the  hand,  and  the  cord  which  he  had 
noticed  behind  the  elbow  remained  painful  to  touch  for  a  long 
time.  It  was  not  until  after  fifteen  months  that  the  patient 
noticed  the  wasting  of  the  right  hand.  On  being  examined  in 
August  1 877,  the  patient  was  found  to  be  a  well-built,  healthy  man, 
with  good  general  health,  who  only  complained  of  weakness  in  the 
little  and  ring  fingers  and  palm  of  the  hand.  The  painful  tinglings, 
which  were   formerly  frequent,   had   almost   entirely  disappeared 


and  only  mftde  tliemselvfa  apparent  at  rare  intervals.  At  the  Bkme 
time  they  could  be  broug;lit  on  by  pressure  exercised  upon  the 
ulnar  neiTc  behind  the  elbow.  In  this  Bituatiou  oue  could  fe*l  a 
distinct  hard  cord,  and  there  could  be  no  doubt  that  the  right 
ulnar  nerve  at  this  place  was  certainly  larger  than  the  left.  Sensi- 
bility seemed  to  be  intact  iuthe'forearni,  but  was  diminished  in  the 
band  and  the  fingers  supplied  by  the  ulnar  nerve.  Thus,  when  one 
pricked  this  part  with  a  needle,  the  patient  said  that  he  felt  it  less 
plainly  than  in  Ihe  left  hand.  There  were  at  the  same  time  some 
troubles  of  mobility,  and  tiiere  was  considerable  atrapliy  of  the 
greater  number  of  the  muscles  of  the  liand  supplied  by  the  ulnar 
nerve,  and  more  especially  there  was  atrophy  of  the  interosseous 
niuaclea.  All  the  fingers  had  a  slight  deviation  towards  the  ninar 
side.  The  two  last  phalaugea  of  the  little  and  of  the  ring  fingers 
were  slightly  Hexed  upon  the  first.  These  phalanges  of  the  other 
fingers  remained  habitually  extended  in  the  attitude  which  the 
hand  naturally  takes  when  at  rest.  There  was  complete  atrophy 
of  the  muscles  forming  the  hypotheuar  eminence,  and  that  part  of 
the  thenar  emineuce  which  is  formed  by  the  muscles  supplied  by 
the  ulnar  nen'e.  The  movements  of  the  fingers  were  feeble,  more 
particularly  the  movements  of  adduction  and  abduction.  The 
patient  did  not  remain  in  the  hospital,  and  tin'  final  termination  of 
ihi;  case  was  not  known." 

Disease  of  the  Spinal  Cord,  consecutire  to  NeTiritis. 

— \'ery  riirely  indeed  does  neuritis  extend  to  the  spinal  cord,  yet 
I  do  not  think  there  can  be  any  doubt  that  in  some  instances  such 
an  unfortunate  sequence  has  ensued. 

Tlie  earliest  reference  to  such  a  complication,  is  by  Charcot  :t — 
"The  patient  was  a  man,  aged  forty-two,  who  in  1852  had  an 
inflammation  of  the  forearm,  necessitating  five  incisions.  In  one 
f>f  these  flie  radial  nerve  was  probably  injured,  and  anaesthesia  of 
part  of  the  forearm  and  hand,  with  neuralgic  pains  and  great 
tenderness  of  the  scar,  supervened.  On  the  back  of  the  hand  and 
of  the  middle  and  ring  fingers  trophic  lesions  with  a  bullous 
eruption  followed.  Two  years  later,  the  arm  and  forearm  0/  the 
o/hei-  silk  gradually  became  weak  and  atrophied.  This  was 
followed  by  tlugling  and  numbing  pains  in  the  hand,  and  finally 
by  anasstheaia." 

Mitchell  (at    page   302  of  his  work  already  quoted)  describes 

•  CUnl-im  Jmicale  'It  la  a.oriU\  p.  919.  f  •'■'""■"■  ''«  Ph'-< 
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the  case  of  a  man,  who,  after  a  gunshot  wound  of  his  axillary 
plexus  on  the  right  side,  suffered  from  symptoms  of  neuritis,  and 
subsequently  from  trophic  lesions  in  the  left  hand,  with  hjT)er- 
sestliesia. 

Fraglemann,*  in  1877,  described  a  case  of  neuralgia  of  the  stump 
of  a  leg,  in  which  seven  years  after  amputation  spasmodic  move- 
ments gradually  spread  from  the  leg  to  the  thigh,  and  then  to  the 
arm  of  the  same  side.  Neurectomy  of  the  tibial  nen^es  was  of  no 
avail,  and  a  month  later  the  patient  died,  apparently  as  a  result  of 
the  convulsions  which  seem  to  have  become  general.  No  post- 
mortem examination  was  allowed. 

Charcot,  in  i88o,t  said  that  he  had  seen  a  case  in  whicli,  after 
severe  neuralgia  of  the  stump  of  a  thigh,  paralysis  of  the  bladder 
and  subsequently  of  the  opposite  lower  extremity,  ensued,  duo 
apparently  to  myelitis. 

It  will  thus  be  seen  that  in  some  few  instances  the  symptoms  of 
spreading  neuritis  would  seem  to  have  been  followed  by  other 
symptoms  referable  to  an  inflammation  with  sclerosis  of  the  sjnnal 
cord.  In  one  case  this  was  unilateral  and  affected  the  arm  and  leg 
on  the  same  side.  In  other  cases  the  myelitis  seems  to  have  been 
transverse,  and  to  have  caused  symptoms  in  the  corresponding  limb 
on  the  other  side  of  the  body. 

At  present  there  are  no  recorded  cases  of  post-mortem  examina- 
tions on  patients  who  have  presented  during  life  symptoms  of 
myelitis,  secondary  to  ascending  neuritis,  and  the  actual  lesion 
requires  still  the  support  of  such  evidence. 

Treatment  of  Neuritis. — In  cases  of  acute  neuritis  anti- 
phlogistic remedies  are  obviously  indicated.  Complete  rest,  the 
application  of  cold  in  the  shape  of  ice-bags,  or  evaporating  lotions, 
and  local  depletion  by  leeches  and  cupping,  all  appear  to  be  of  use. 
Where  pain  is  severe,  opium  or  other  sedatives  are  indicati'd, 
whilst  quinine,  and  in  some  cases  mercury,  appear  to  have  been 
beneficial.  I  have  not  myself  seen  any  case  of  acute  neuritis, 
and  am  therefore  dependent  upon  the  statc^ments  of  others. 

erases  of  chronic  neuritis  seem  to  demand  a  similar  treatment 
to  cases  of  chronic  inflammations  of  other  parts.  The  internal 
administration  of  mercury,  or  of  the  preparations  of  iodine,  the 
local  applications  of  counter-irritants,  vesicants,  or  sedatives,  should 
all  be  adopted. 

*  Quoted  by  Xopvcu,  Ri:>:.  df  ('hir.,  1881,  p.  22.  f  Jbid, 


288  IKJUR1E8   OF  NERVES. 

In  addition,  luncli  good  appears  to  have  resulted,  in  some  in- 
stances, from  the  application  of  galvanism  or  faradisin,  the  wee  of 
which  should  not  Ix'  given  up  until  after  a  thorough  and  lengthy 
trial. 

Lastly,  operative  measures  may  be  required.  Of  these,  I  think 
the  moat  important  is  the  removal  of  any  local  cause  of  irritation. 
Thus,  painful  or  irritable  scars  should  be  excised,  foreign  bodies 
should  be  removed,  and  if  the  nerve  be  subjected  to  any  pressure 
it  should  be  freed.     (See  ■"  Varieties  of  Nerve  Injuries.") 

Supjjosing  that  no  benefit  results  from  such  treatment,  the  in- 
Hnmed  trunks  should  be  exposed  and  thoroughly  stretched  in  some 
part  of  their  course.  I  have  already  detailed  cases  in  which  this 
course  has  been  adopted,  and  for- further  information  would  refer 
to  other  chapters,  and  moi-e  especially  to  those  on  "Neuralgia,'' 
and  on  '■Nerve-Stretching."  I  think  that  in  all  cases  nerve- 
stretching  should  precede  neurotomy  or  nenreclomy,  and,  especually 
in  the  case  of  motor  nerves  I  would  endeavour  to  postpone  the 
infliction  of  ao  severe  an  injury  as  is  coused  by  either  of  the  latter 
operations  as  long  as  I  jwasibly  could,  so  as  to  allow  time  for 
this  treatment  to  be  given  a  fair  trial. 

Lastly,  in  some  of  Mitchell's  cases  the  only  relief  was  afforded  by 
amputation,  a  termination  which  sufficiently  emphasizes  the  reality 
and  severity  of  the  patient's  sufferings. 


(    «89    ) 


CHAPTER  XVII. 

BSVIiSZ     PABAIiYBia 

The  subject  of  reflex  paralyEOB  is  one  that  lias  for  long  been  of 
very  obscure  nature,  and,  although  of  late  years  some  light  has 
been  thrown  upon  it,  much  yet  remains  to  be  discovered.  By  the 
ten.  ^  pJi^  i.  uJL^od  .  p™ly».  of  »,  p.rt  ^  a., 
body  due  to  an  injury  of  another  part.  The  paralyses  may  be 
divided  into  two  classes:  first,  those  in  which  the  symptoms 
supervene  immediately  upon  the  injury ;  and  second,  those  in  which 
an  interval  of  varying  length  intervenes  between  the  injury  and  the 
paralysis. 

The  following  cases  by  Mitchell  are  instances  of  the  first  class  :* 

"  Case  22. — ^Ball  wound  of  right  neck,  probably  involving  no 
important  nerve  directly ;  fracture  of  hyoid  bone ;  reflex  paralysis  of 
left  arm ;  probable  reflex  {Muralysis  of  right  arm  ;  early  recovery  of 
left  arm ;  more  remote  and  nearly  complete  recovery  of  right  arm." 


"  Case  23. — J.  D.,  flesh  wound  of  thigh  without  injury  of  large 
nerves ;  complete  paralysis  of  all  four  limbs ;  left  arm  recovered 
quickly ;  the  other  limbs  slowly ;  final  development  of  myelitis." 

"Case  24. — W.  W.,  wound  of  right  thigh  with  probable 
injury  to  sciatic  nerve ;  partial  palsy  of  right  leg ;  reflex  paralysis 
of  right  arm,  which  recovered  rapidly." 

The  following  are  additional  examples  of  similar  sudden  paralysis : 

BidonJ\ — A  soldier,  aged  twenty-four,  was  shot  in  the  lower  end 
of  the  right  femur.  This  wound  was  immediately  followed  by 
weakness  of  the  right  arm,  with  which  nevertheless  he  was  able 
to  use  his  sabre.     The  leg  was  saved,  although  there  was  suppura- 

*  Op.  cU,,  p.  145.  t  -ff^w*  f^  MiJecine,  1884,  p.  335. 
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tion  in  the  knee-joint.  A  nicrath  after  the  accident  the  right  ann 
became  hea\y  and  tingling.  In  a  few  days  it  became  paralysed 
and  antDsthetic.  Under  treatment  by  electricity  the  paralysis 
completely  passed  off. 

Lepiite* — A  patient  who  had  suffered  from  empyema  was  tapped 
on  the  2Sth  of  August  1884.  Immediately  afterwards  the  right 
arm  became  weakened  and  heavy.  There  was  no  pain.  The 
nmsclea  became  flaccid,  and  in  November  became  atrophied,  the 
patient  being  unable  to  pnt  his  hand  to  his  head.  Tliere  was 
slight  power  of  movement  of  the  hand,  wrist,  and  elbow.  Thus 
the  movements  of  the  arms  were  limited  by  great  pain,  although 
the  shoulder-Joints  appeared  normal.  There  was  diminution  of 
faradic  contract  liity,  but  there  was  no  anoesfhesia.  There  were 
severe  pains  shooting  from  the  puncture  towards  the  shoulder  and 
right  arm,  but  they  never  affected  the  forearm  and  hand.  This 
condition  lasted  for  some  months  and  then  the  patient  completely 
recovered. 

Lqiivf'i  (Case  2.)— A  patient  with  pleurisy  was  tapped  in 
March  1873,  and  iodine  was  injected  into  the  pleural  cavity.  At 
the  very  moment  when  this  injection  was  made  the  patient  felt  a 
shaip  pain  and  tingling  in  the  limbs,  especially  in  those  of  the 
right  side,  which  last^'d  an  hour  and  then  gradually  passed  away. 
Some  days  afterwards  the  right  upper  extremity  became  gradually 
weak.  On  the  Sth  of  Jime  the  empyema  was  again  tapped. 
Three  months  afterwai'ds  hi-  noticed  weakness  of  the  right  lower 
extremity,  this  passed  off  gradually,  and  on  the  20th  of  Jane  he 
left  the  hospital  without  paralysis.  After  two  monthshe returned 
with  a  sinus  still  remaining  iu  tJie  chest.  This  was  treated  with 
nitrate  of  silver  iujectious,  and  after  each  injection  there  was  soma 
difficulty  in  the  pronunciation  of  words.  In  Nov.  1875,  there 
was  still  some  feebleness  of  the  limbs  on  the  right  side. 

In  two  cases  recorded  by  Mitchell  there  was  a  reflex  paralysis  of 
sensation,  butnot  of  motion.  The  ansesthetic  area  corresponded  to 
the  situation  of  the  wound  in  the  injured  limb.  The  following 
case  by  Malecot  ia  another  example  of  reflex  anffisthesia ; 

•  Mtmoin  tie  la  Soc  dtt  nS/iilavx  de  Parii,  1875,  p.  IM. 
t  Btvue  de  Mtderiae,  1S84,  p.  341  (quoted  by  Bidon). 
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Malecot^ — Rejkx  Anccsthesia  of  the  Shoulder  ami  of  tlie  Farcarni, 
residting  from  a  Wound  of  the  anterior  fold  of  the  Axilla. — 
Cure  hy  application  of  Blisters  over  th€  Cicatrix. 

A  woman,  aged  thirty-seven,  was  admitted  into  the  Hospital 
under  Mons.  Auger.     On  the  30th  of  November  she  had  received 
a  wound  in  the  anterior  fold  of  the  axilla  with  a  knife.     The  depth 
of  the  wound  was  uncertain,  but  it  was  followed  by  no  haemorrhage 
of  any  importance.     It  was  two  centimetres  in  length,  and  was 
situated  three  fingers-breadth  below  the  clavicle.      The  accident 
took  place  at  two  in  the  morning,  and  the  patient  was  not  seen 
until  eight  the  following  morning.     At  this  time  it  was  noticed 
that  the  parts  immediately  around  the  seat  of  injury  were  anaes- 
thetic.    This  area  of  insensibility  was  limited  by  a  line  passing 
two    centimetres    from    the    inner   end    of    the    clavicle    down- 
wards along  the  edge  of  the  sternum  ;  then  passing  downwards 
three  centimetres   above   the   right   breast,  into    the  axilla   and 
along  the  thorax,  and   finally  running   upwards  to  the   scapula. 
The  anaesthetic  area,  in  fact,  included  the  whole  scapular  region, 
the  subclavicular  region,  the  axilla,  and  a  small  portion  of  the 
thorax.     The  arm  and  the  upper  part  of  the  forearm  were  in 
a   similar   anaesthetic   condition.      All  movements  were   natural. 
There  was  no  paralysis,  the  patient  showed  no  signs  of  hysteria, 
and  the  wound  healed  by  the  31st  of  December,  but  up  to  this 
date  the  loss  of  sensation  remained  unchanged.     On  the  6t]i  of 
January  the  patient  was  again  seen  in  a  similar  condition,  she 
complained,  howevtT,  of  pain  in  the  region  of  the  shouldrr.     On 
Feb.  2nd,  a  blistcT  was  applied  in  the  region  of  the  scar.     On  the 
following  day  there  was  some  return  of  sensation  in  th(*  forearm 
at  the  posterior  part  of  the  elbow  and  on  the  inn^T  side  of  the  arm. 
Two  more  blisters  were  subsequently  applied,  and  on  the   i6th  of 
February   the    anaesthesia    had  gradually   but  almost  completely 
disappeared,  the  only  part  which  remained  insensitive  bein^^  the 
skill   ill    the   neighbourhood   of  the  cicatrix.       On    the  26tli    of 
Fe])ruary  the  patient  was  well. 

I'lie  pathology  of  such  cases  of  reflex  paralysis  has  been  discussed 
by  various  autliors,  but  without  any  satisfactory  conclusions  being 
drawn.     J^rown-Sequardf  has  suggested  that  the  paralysis  is  due 

*   Compfes  Remhis  dc  la  Sontti  de  Biologic,  1S81-2,  vol.  iii.  p.  124. 
f  fjcrons  8ur  les  Parahisies  des  Memb.'es  inf incurs,  1864. 
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to  spasm  of  the  vessels  in  certain  areas  of  the  cord,  but  thig 
theory  has  not  received  support  from  other  investigators. 

Mitchell,  with  more  plausibility,  considers  that  it  is  dun  to 
exactly  the  same  conditions  as  give  rise  to  the  general  paralysis 
met  with  in  severe  shock,  and  adduces  in  supi»rb  several  cases  in 
which  severe  aliock  followed  nerve  wonnds. 

After  all,  however,  this  theory  does  not  in  any  way  add  to  our 
knowledge  of  the  mechanism  of  reflex  paralysis ;  and  I  can  only 
regret  that  I  have  nothing  more  satisfactory  to  put  in  its  place. 
That  reflex  paralysis  is  a  reality  I  do  not  doubt,  and  am  of  opinion 
that  it  is  better  to  own  to  ignorance  of  its  real  pathology  than 
either  to  deny  its  existence  as  some  authors  have  done,  or  to  rest 
satisfied  with  some  plausible  theory.  It  is  by  careful  and  im- 
partial investigation  of  future  cases  that  the  tnith  is  most  likely 
to  bo  attained. 

In  the  Becond  class  of  reflex  paralysis  the  symptoms  do  not 
supervene  until  some  time  has  elapsed  since  the  accident.  The 
length  of  time  is  very  variable,  and  the  onset  of  the  sj-mptoma  is 
often  gradual.  In  many  instances  the  paralysis  is  progressive. 
Before  discussing  the  pathology  of  tliis  variety,  I  will  briefly  relate 
some  typical  cases, 

Piiurluml  n'oirml  uf  <i.  Smnrh  of  thf  Median  Nerce.—ReJUx 
Farnli/siii  ami  great  Fain. 

James  S.,  ai;pd  forty-six,  a  butcJier,  fell  through  a  skylight  in 
March  18S3,  and  cut  the  dorsal  surface  of  the  first  interoeseouB 
space  elds'-'  to  the  web.  The  wound  bled  much  and  was  dressed  at 
the  hospital  for  four  months.  The  hand  and  ami  were  fixed  in  a 
splint,  and  when  this  was  removed  the  patient  found  the  fingers 
and  thumb  numb  and  stiff,     Sensation  was  impaired. 

Dec,  13,  1883. — His  condition  was  as  follows ;  A  small  scar  in 
the  first  interosseous  space  close  to  the  free  edge  of  the  web.  Sen- 
sation :  Impaired  in  the  index,  middle  and  ring  fingers,  and  the 
thumb,  but  nowhere  absent.  Muscles  of  the  ball  of  the  thumb 
wasted  and  paralysed,  and  do  not  act  to  faradism  or  galvanism. 
The  last  phalanx  of  the  thumb  is  partly  anchylosed  and  doubled  in. 

Oct.  6,  18S4. — He  ia  worse.  The  thumb  is  extremely  painful 
and  tender  at  the  tip.  The  muscles  are  wasted,  and  there  is  bnfe 
Blight  reaction  of  the  opponens  to  faradism  and  galvanism.  Joint 
of  the  thumb  still  stiff.     Sensation  :  He  says  the  whole  hand  is 
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nnmb,  the  fingers  supplied  by  the  ulnar  nerve  being  affected  as 
well  as  those  supplied  by  the  median.  He  feels  as  if  the  hand 
were  asleep ;  he  can,  however,  localize  everywhere.  Trophic :  The 
fingers  are  tapering  and  smooth,  the  joints  of  all  are  more  or  less 
stiff,  so  that  he  cannot  make  a  fist.  The  ulnar  muscles  react 
to  faradism,  and  he  has  power  over  them. 

March  27,  1885. — Has  improved  slightly.  All  the  muscles  of 
the  hand  react,  though  feebly,  to  faradism. 

July  7th. — He  has  been  steadily  galvanized  for  several  months, 
there  is  some  improvement,  but  the  tip  of  the  thumb  is  still  so 
painful  and  hyperaesthetic  that  he  can  hold  nothing  and  cannot  do 
his  work. 

Sept.  13th. — No  better. 

WoK/ul  of  Median  while  opcnvtig  an  AhsccM, — Gradtud  lUrorenj, 

Slirjht  Reflex  Paralysis, 

T.  R.  was  admitted,  under  the  care  of  Mr.  Smith,  into  Henry 
Ward,  St.  Bartholomew's  Hospital,  on  Dec.  6,  1882.  An  absc<.*ss 
had  been  opened  above  the  annular  ligament  a  few  days  before 
admission,  and  he  had  had  partial  loss  of  sensation  in  the  parts 
supplied  by  the  median  nerve,  as  well  as  paralysis  of  the  mu.scles 
of  the  ball  of  the  thumb. 

Oct.  6,  1883. — There  is  slight  voluntary  action  of  the  muscles 
of  the  thumb,  and  reaction  to  galvanism  and  to  faradism. 

Dec.  6tli. — The  hand  is  verj'  slightly  wasted,  the  ^rip  is  fr'cble. 
The  fingers  are  cold,  the  nails  striated.  The  hair  is  normal,  and 
he  has  good  power  over  the  opponens  and  abductor  pollicis,  and 
sensation  is  good  all  over  the  fingers. 

July  24,  1884. — Electrical  examination:  No  reaction  of  d«»- 
generation.  The  muscles  of  the  ball  of  the  right  thumb  do  not 
contract  so  well  as  those  of  the  left,  but  they  do  contract  to 
faradism  and  to  galvanism. 

April  23,  1885. — '^^^^  muscles  of  the  ball  of  the  right  thumb 
contract  readily  to  faradism,  but  yet  not  so  readily  as  those  of  the 
left.     Sensation  is  normal. 

Sept.  24th. — The  hand  is  quite  natural,  (jxcept  that  he  now  has 
inability  to  flex  completely  the  second  and  third  phalangrs  of  all 
the  fingers  and  the  terminal  phalanx  of  the  thumb.  Then?  is 
j)('frsls  of  the  lonrj  fli'xoi^s  of  the  fingrra  and  (f  the  thiunh,  a  con- 
dition which  may  have  been  present  all  along,  but  which  has  not 
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previously  been  noted.     Electrically   fxamined,  these  niuscle8  da 
not  act.  well  to  either  fiiradiaui  or  galvanism. 


Biifi'ti.* — Paralijsia  from  reyipha-ol  l7~rit.ntion. 

A  man,  agfd  forty  years,  of  good  general  health,  sustained  two 
lacerated  wounds  in  the  gluteal  region,  immediately  behind  the 
anus,  'llie  wounds  were  treated  with  cold  water  and  perchloride 
of  iron,  and  at  first  all  went  well.  The  accident  Iiappened  on 
Jan.  14,  1883.  Ten  days  later  some  small  pustules  appeared  on  the- 
inner  side  of  each  thigh,  about  three  niilliraetrea  in  diameter.  They 
rapidly  developed  and  burst,  but  by  the  middle  of  March  they 
had  all  disappeared.  On  Feb,  15th  the  patient  complained  of 
paiu  in  the  riglit  knee,  and  towards  the  anterior  superior  spine  of 
the  ilium.  He  had  an  erythematous  patch  over  the  head  of  the 
fibula,  and  another  upon  the  iliac  spine.  Sores  soon  formed  on 
these  two  points,  and  a  small  central  slough  separated.  After  a 
month  these  wonnda  had  healed,  and  towards  the  last  week  of 
March  the  patient  was  well  enough  to  try  and  walk,  but  com- 
plained of  tingling  pains  in  his  limbs.  Soon  afterwards  the  arms 
gradually  became  feeble  and  their  movements  were  limited.  The 
feet  then  wei-e  seized  with  tingling  sensations,  and  became  gradn- 
ally  anaesthetic.  The  ansesthesia  extended  to  the  body.  A  month 
later  the  paralysis  had  reached  its  height,  and  on  the  ijtJi  of 
April  the  patient  was  in  the  following  state  :  General  move- 
ments of  the  ai-ms  were  possible,  but  none  of  the  finer  movements 
could  be  performed  :  thus,  the  patient  conld  not  write  or  hold 
anything  small  in  his  fingers.  From  time  to  time  painful  cramps 
occurred  in  the  muscles  of  the  ami  and  forearm.  The  patient 
could  move  the  limbs  about  upon  the  bed,  but  was  unable  to  lift 
them  from  it.  In  the  legs  also  there  were  some  muscular  tremors. 
There  was  weakness  in  the  muscles  of  the  back,  esjiecially  on  the 
right  side.  Sensation:  The  skin  of  the  face,  neck,  and  of  the 
trunk  was  almost  normal.  There  was  anassthesia  of  the  upper 
limbs,  but  not  complete.  It  was  at  its  height  in  the  hands, 
especially  the  left.  There  was  complete  loss  of  muscular  sense, 
slight  loss  of  sense  of  temperature.  There  was  loss  of  sensation 
in  the  lower  extremities  in  their  whole  extent,  more  particularly  in 
the  sole  of  the  foot.     All  the  tendon  reflexes  were  abolished.     The 
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patient  was  treated  with  local  friction  and  douches,  and  internally 
by  strychnine.  The  nervous  troubles  continued  at  their  height  for 
about  fifteen  days  and  commenced  to  improve  early  in  ilay.  Sen- 
sation returned,  and  at  the  beginning  of  the  month  of  June  the 
patient  was  able  to  write.  On  the  1 5th  of  June  he  was  able  to 
walk.     After  that  time  he  completely  recovered. 

CinoLS,^ — Reflex  Trophic  Changes  in  both  Handji  folloirin{f  r/n 

Injury  to  one  Ulnar  Nerve. 

The  patient  was  a  man,  aged  thirty-nine,  who  in  1870  had  b**  n 
shot  in  the  right  forearm.  The  bullet  penetrated  in  front  of  th»^ 
ulna  in  its  lower  fourth,  but  did  not  fracture  the  Ix^ne.  Som* 
days  afterwards  a  surgeon  told  him  that  a  nerve  had  Ix^en  divided. 
His  attention  was  drawn  towards  the  three  last  fingers,  which  w«n' 
flexed.  He  could  easily  extend  them,  and  could  ke#'p  thf-m  f ex- 
tended, but  as  soon  as  he  left  them  alone  they  immediately  Ix^carne 
flexed  again.  At  the  end  of  three  months  the  flexion  was 
much  more  marked,  and  all  movements  of  extension  of  the  laKt 
three  fingers  had  become  impossible.  The  whole  of  th*^  anj 
was  weak.  Six  years  later  the  patient  for  the  first  tini*'  \\vA 
pain  at  the  inferior  angle  of  the  right  scapula,  and  at  \\v' 
same  time  the  hand  of  the  opposite  side  b^-came  aff^'c'ted 
with  trophic  changes,  the  first  phalanx  of  the  ring  fingr-r  \n'\\\\r 
placed  in  a  position  of  flexion.  Th«f  skin  of  th*-  palm  of  tli*-  hanrl 
became  as  it  were  adherent  to  the  subjaa-nt  Htructun-H,  and  all 
the  fingers  became  gradually  flex«'d.  On  examination,  th^*  jKiti«nt 
was  found  to  be  strong  and  healthy.  The  right  hand  wa«  fl'X'  rl 
slightly,  and  the  wrist  could  not  b<'  fully  ^-xtenchd.  l*h<r  thn«T 
last  fingers  of  the  right  hand  were  drawn  tog^-ther  and  clr.ubhd  np, 
the  first  of  the  phalanges  being  flexed  upon  the  metficarj;al  ly>/j«', 
and  drawn  towards  the  ulnar  side  as  in  clironic  rhenmatii-m.  Th<' 
index  finger  was  not  flexed  at  all.  The  area  of  movement  of  the 
thumb  was  slightly  limited,  but  there  was  no  wanting  of  tlie  mnH/;|eH 
of  the  hand.  On  the  left:  hand  the  skin  of  the  palm  wan  cjned,  and 
in  parts  was  adherent  to  the  subjacent  tissues,  'i'he  firHt  j;halanx  of 
the  little  finger  was  strongly  flexed,  and  the  third  phala/jx  wan 
extended,  the  ring  finger  was  thin.  The  other  fi/jg<TH  wep-  of 
normal  size.     The  ring  finger  for  the  last  three  or  fourmonth.H  \m\A 
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Bhown  a  tendency  to  become  flexed.  The  mnsclea  of  the  tliensr 
eminence  were  a  little  alropliied,  as  were  also  tlie  interoffiei 
There  was  diiiiinution  of  Eonsibility  in  each  haad.  tliongh  it  mi 
rather  more  marked  on  the  right  side. 


Mum.*— Paralysis  of  the  Muainilo-ap%Tal  Nrrve  remtltinff  J 
Wound-  o/tke  Upper  RriTtmity  of  thr  Forearm, and /olhi 
Keflex  Paralysis  of  Ote  Mutclte  supplied  by  the  Jlfrtt tan  Jl'ei 
Strctchinii  of  the  Musetilo-spiral  and  MalUin  I^ervcA. Setvnt 

of  Sensation. 

A  man,  aged  twenty-nine,  was  admitted  into  tJie  hospital  on 
the  7th  of  September.  On  the  gtb  of  July  he  fell  upon  a  knife  and 
sustained  a  wound  on  the  upper  and  outer  part  of  the  forearm. 
llEcniorrliage  was  arrested,  and  on  the  loth  of  Jaly  the  patiemt 
went  into  a  hospital.  Sensation  was  diminished  iu  the  lower  and 
outer  part  of  the  forearm,  and  was  completely  abolislied  on  the 
back  of  the  hand.  Tlie  movements  of  flexion  and  extension  were 
also  diuiiniahed.  On  the  17th  of  July  the  patient  left  the  hosmtal 
At  this  time  the  wound  had  cicatrized,  but  lie  could  not  follow  bia 
occupation  on  account  of  the  feebleness  of  the  arm,  and  when  he 
allowed  hia  arm  to  hang  down  there  waa  some  swelling  and  a  bara- 
ing  sensation.  On  examination  there  was  fonnd  to  be  a  cicatrix 
situated  two  centimetres  from  the  bend  of  the  elbow,  with  its 
length  transverse  to  the  long  axis  of  the  forearm.  The  cicatrix 
waa  red,  slighlly  raised,  and  veiy  sensitive.  The  forenrui  was  red, 
as  was  also  the  hand,  and  there  was  marked  muscular  wasting. 
Pronation  and  supination  were  natural.  The  supiuator  brevia 
acti-d  normally,  the  supinator  longus  contracted  more  weai]y  than 
that  of  the  opposite  side.  Extension  of  the  hand  upon  the  fore- 
arm was  very  imperfect,  as  was  also  that  of  tlie  fingers  upon  the 
metacaqial  bonea.  Flexion  and  extension  of  the  last  two  phalanges 
were  normal.  The  muscles  of  the  palm  of  the  hand  were  intacL 
K\ploration  by  the  induced  current  showed  some  dimination  of 
their  contractility.  The  patient  complained  of  lancinating'  poing 
along  the  foreann.  Sensation  to  touch  was  noi-mal  in  all  tlie  fore- 
arm except  at  its  outer  border  below.  The  backs  of  the  thuml) 
and  of  the  bdex  finger,  as  well  as  the  outer  part  of  the  middle 
fingiT,  were  ana2sthetic.  The  patient  contuiued  to  get  worse,  and 
by  the  20th  of  September  voluntary'  and  electrical  contraction  WM 
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completely  destroyed  in  the  flexors  and  extensors.  The  supinator 
brevis  remained  intact,  and  the  long  supinator  contracted  feebly, 
On  the  3rd  of  October  an  operation  was  undertaken,  and  an 
incision  having  been  made  at  the  seat  of  the  original  injury,  the 
musculo-spiral  nerve  was  exposed  close  to  its  division  into  its  ter- 
minal branches.  It  was  found  to  be  in  a  perfectly  natural  con- 
dition, except  that  it  was  evidently  more  vascular  than  normal,  and 
in  this  respect  contrasted  very  strongly  with  the  median  nen-e. 
Neither  the  musculo-spiral  nor  the  median  had  been  injured  at  the 
time  that  the  wound  was  inflicted,  nor  were  they  compressed  by 
scar-tissue.  Both  nerve-trunks  were  stretched.  An  hour  after  the 
operation  there  was  found  to  be  complete  return  of  sensation  in  all 
the  parts  innervated  by  the  radial  nerve.  On  the  4th  of  October 
sensation  was  found  to  have  completely  returned  in  the  paralysed 
fingers,  and  flexion  of  the  wrist  was  re-established  in  part.  The 
muscles  of  the  thenar  eminence  and  the  flexors  of  the  hand  again 
acted.  The  common  extensor,  the  long  flexor,  and  the  short 
extensor  did  not  act,  nor  did  the  interossei  and  the  lumbrical 
muscles.  In  the  beginning  of  December  the  patient  left  the 
hospital.  At  this  time  sensation  was  natural  in  the  whole  extre- 
mity, but  the  extensors  of  the  fingers  and  of  the  thumb  were  still 
paralysed. 

Ley  den, ^ — Be  flex  Parali/sis. 

lu  this  case,  the  patient,  on  August  14,  1870,  sustained  a  pene- 
trating wound  of  the  right  knee-joint.  In  August  1 87 1 ,  symptoms 
of  myelitis  appeared.  Soon  these  were  followed  by  troubles  of 
sensation  with  feebleness  of  the  limbs,  and  with  sliglit  paralysis  of 
the  sphincters.  In  the  right  lower  extremity  then?  was  complete 
paralysis  of  all  the  muscles  innervated  by  the  peroneal  nene ;  in 
the  left  leg  paralysis  of  all  the  muscl(*s  of  the  limb.  Tendon  re- 
flexes were  exaggerated.  On  the  right  side  a  slight  improvement 
followed  treatment  by  galvanism. 

Jioh.Hon . t —  Case  of  Ihflex  Pa ra hjfi in. 

The  patient,  a  girl,  aged  fifteen,  was  quite  well  up  to  July  1882, 
when  she  fell  with  a  pitcher  in  her  hand  and  cut  her  riglit  forearm 
on  its  inner  and  anterior  aspect  near  the  middle.     Tht*  cut,  which 
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ble4  very  freely,  was  about  two  inchps  long.  It  Iiealed  slowly,  1 
apparently  wwll.  After  a  few  weeks  alie  noticed  a  little  weaknees 
of  the  right  hand,  which  gradually  increased  up  to  April  1883, 
when  she  came  to  the  Leeds  General  Infirmary,  At  this  time 
there  was  marked  wasting  of  the  ball  of  the  thumb  and  little  finger, 
The  hand  was  numb,  cold,  and  livid,  presenting  a  contrast  to  the 
opposite  one,  which  hiid  a  healthy  appearance.  The  faradic  cur- 
rent produced  feeble  contraction  of  ail  the  muscles  except  those 
of  the  ball  of  the  thumb.  The  right  forearm  was  rather  thinner 
than  the  left.  There  was  no  loss  of  sensation  when  the  hand  was 
warm.  The  scar  of  the  wound,  which  had  healed  by  granulation, 
was  perceptible  in  the  forearm  over  the  course  of  the  internal 
cutaneous  nerve.  Galvanism  was  ordered  to  be  applied  to  the 
affected  muscles.  In  July,  the  shoulder  and  upper  arm  seemed 
weak,  and  a  wasting  of  the  deltoid  was  found  to  have  taken  place, 
the  posterior  scapular  muscles  also  appeared  to  be  impaired  in 
power,  and  there  was  a  tendency  to  projectioa  of  the  scapul 
evidently  due  to  weakness  of  the  serratus  magnus.  Galvanisi 
was  ordered  to  be  apjiUed  to  all  the  affected  parts.  This  tre  _ 
ment  was  followed  by  some  return  of  jMwer  in  the  upper  arm  and 
shoulder,  and  the  nmscles  of  the  hand  apparently  increoaed  in 
volume.  The  reaction  to  faradism  and  galvanism  became  fairly 
good  in  all  the  muscles  except  those  of  the  ball  of  the  tliiij 
where  even  the  strongest  current  produced  no  reaction. 
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Viettsse.' — Graihtal  Paralysis  of  the.  parts  siippUrd  hy  tke  Medik 
Nerve  and  the  MttsciiJa-^ral, /olioiring  Inji'ri/ to  tkr  Ch(4er& 
0/ the  Arm. 

On  Sept,  5,  i88i,  an  officer  received  in  a  duel  a  sabre  cut  <hi 
the  upper  and  outer  part  of  the  right  forearm,  The  womid  healed 
well,  and  in  three  weeks  the  patient  left  the  hospital  apparently 
convalescent.  Up  till  this  time  no  symptoms  indicating  injury  to 
any  nerve  had  made  their  appearance.  Two  days  after  his  dis- 
charge the  jjatient  experienced  some  pain  in  the  forearm,  and 
noticed  that  the  limb  was  more  feeble  than  natural,  and  that  tho 
hand  showed  a  tendency  to  flexion.  On  Oct.  I  5th  ulcers  mado  ihcir 
appearance  on  the  tips  of  the  thumb,  index  and  niiddlo  fingi^rs, 
the  akin  of  the  thenar  eminence  became  pur^ile,  hot,  and  bathed  in 
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sweat.  Sensibility  was  numbed  over  the  lower'and  outer  part  of 
the  forearm,  and  was  abolished  over  the  outer  part  of  the  back  of 
the  hand.  Movements  of  extension  were  almost  absent,  and  the 
hand  became  more  and  more  flexed.  Six  months  after  the  accident 
this  condition  was  maintained,  but,  in  addition,  there  was  complete 
anaBsthesia  in  the  area  supplied  by  the  median  nerve  in  the  hand. 
The  muscles  of  the  forearm  contracted,  though  feebly,  to  the  in- 
duced current.  The  scar  of  the  wound  was  not  tender ;  th(»re  was 
no  pain.  On  March  20th,  the  musculo-spiral  nerve  was  stretched, 
with  the  result  that  the  anaesthesia  of  the  skin  supplied  by  this 
nerve  disappeared.  By  April  8th  sensation  had  returned  to  the 
area  of  median  distribution,  but  beyond  this,  as  late  as  two  months 
after  operation,  no  improvement  in  muscular  power  was  apparent. 

Weir  MitclicU* — Progressive  Paralysis  after  Injury  to  the  Elbow, 

A  man,  aged  fifty-one,  had  his  right  elbow  injured  by  a  bullet, 
during  the  American  Civil  War.  In  Sept.  1881,  he  noticed  a 
certain  loss  of  power  in  the  fourth  and  fifth  fingers  of  the  left  hand. 
Two  or  three  weeks  later  the  weakness  extended  to  the  other 
fingers  of  the  left  hand.  At  this  time  he  was  compelled  to  give  up 
work,  but  the  weakness  had  not  grown  worse  since.  *'  On  Sept.  4, 
1882,  he  applied  to  me.  There  was  no  atrophy  of  the  arm,  but  all 
the  hand  muscles  are  wasted.  The  hand  is  dark  red  and  mottled, 
the  skin  is  smooth  and  sweats  readily.  It  is  also  unusually  cold  to 
the  touch,  the  sound  hand  being  five  degrees  wanner  than  the 
damaged  one.  The  reflex  actions  of  the  hand  are  markedly  in- 
creased. Electrically  examined,  reaction  to  tlie  faradic  current  is 
slightly  lessened,  but  is  present  in  all  the  muscles.  No  reaction  of 
degeneration.  Under  use  of  tonics  and  galvanism,  with  massage, 
the  hand  gradually  improved,  and  the  pain  entirely  disappeared." 

The  above  cases  will  give  a  better  idea  of  this  class  of  n^flex 
paralysis  than  any  description  by  myself.  It  will  be  seen  that 
some  time  after  an  injury  there  is  a  gradual  loss  of  power  in  the 
muscles  supplied  by  the  nerve  which  innervates  the  injured  area  ; 
that  this  loss  of  power  is  sometimes  accompanied  by  muscular 
twitchings  ;  that  paralysis  of  sensation  and  trophic  lesions  are 
often  present ;  that  other  nerves  tend  to  become  implicated,  and 
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that  areas  in  the  opposite  limb,  almost  exactly  corresponding  to  the 
parts  which  are  at  first  attacked,  subsequently  become  the  seat  of 
similar  changes  in  motion,  sensation,  and  nutrition. 

Now,  if  reference  be  made  to  the  previous  chapter  on  tranmatic 
neuritis,  it  will  be  seen  that  the  symptoms  of  cases  of  reflex 
paralysis  are  precisely  those  of  spreading  chronic  neuritis,  and  if 
cases  of  the  one  be  compared  with  those  of  the  other,  I  think  there 
can  be  little  doubt  that  in  n  certain  number  of  cases  of  reflex  para- 
lysis the  sym])toms  are  due  to  an  ascending  neuritis,  with,  in  some 
cases  at  least,  a  si-coudary  implication  of  tlie  spina!  cord.  I  have  no 
doubt  that,  in  the  large  majority  o£  such  cases,  this  is  the  correct 
explanatiou,  though  I  do  not  think  it  is  so  in  all,  and  this 
pathology  receives  additional  support  from  the  investigations  of 
Treube,*  who  found  that  in  some  cases  of  reflex  paralysis,  arti- 
ficially produced  in  animals,  there  was  a  very  distinct  inflammation 
of  the  nerve-trunks. 

I  have  said  that  I  do  not  think  this  jjathology  holds  good  in  all 
cases,  for  I  have  no  doubt  that  peripheral  irritation  can  refltjiy 
cause  all  these  symptoms  of  muscular  spasm  and  paralysis.  I  have 
mentioned  such  cases  in  dealiuf^with  wounds  of  cutaneous  nerves, 
cases  in  which  the  removal  of  the  cicatrix  was  followed  by  im- 
mediate restoration  of  power  and  loss  of  pain — a  happy  result, 
which  could  not  be  so  rapidly  attained  if  ascending  neuritis  was 
present.  Again,  cases  of  paralysis  of  the  optic  nerve  with  loss  of 
vision  may  undoubtedly  be  due  to  the  irritation  of  carious  teeth, 
and  paralytic  squint  may  own  a  similar  cause.  Thus,  Mr.  Mum- 
nierj- 1  describes  a  case  of  a  class  well  rccngnized,  in  which  external 
strabismus  of  the  left  eye  was  immediately  cured  by  the  removal 
of  a  carious  tooth,  and  in  the  same  patient,  some  months  later, 
similar  treatment  immediately  removed  ptosis  of  the  eyelid  with 
dilatation  of  the  pupil. 

A  cause  which  may  act  in  one  part  of  the  nervous  eystem  ia  most 
likely  to  be  capable  (if  producing  similar  efiects  in  another  part,  and, 
howei'er  the  result  may  be  produced,  I  think  it  must  certainly  bo 
acknowledged  that  peripheral  irritation  is  of  itself  able  to  cause  a 
reflex  paralysis. 

The  treatment  of  reflex  paralysis  in  cases  where  the  symptoms 
do  not  make  their  apjwarance  till  some  time  after  the  accident 
does  not   differ   from   that  which  I   have   already   described  aa 
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applicable  to  cases  of  chronic  neuritis.     Care  should  always  be 
taken  that  no  local  cause  of  irritation  is  allowed  to  remain. 

In  the  first  class  of  cases,  where  the  paralysis  occurs  immediately 
upon  the  receipt  of  the  injury,  the  prognosis  appears  to  be  good. 
In  many  cases  the  paralysis  passes  away,  and  apparently  all  that 
can  be  done  is  to  apply  the  stimulus  of  galvanism  to  the  afEected 
parts. 


CHAPTER  XVIII. 

TTWUSUAL   COMPLICATIONS    OP    TTERVB  llTJirHrBS: 
EPILEPSY,  CHOREA,  AND  TETANUS. 

Amongst  the  more  unnaual    complicafiona    of  nerve  injuries  aK 
usually  included  chorea,  epilepsy,  and  tetanna. 

Omitting  for  tlie  present  the  consideration  of  the  choreifora 
moTt^ments  in  stumps,  we  may  say  that  chorea  as  a  eomplicatJon  of 
nerv-e-injuries  is  veiy  rare  indeed.  I  have  seen  no  such  case,  and 
have  been  unable  to  find  any  mention  of  this  condition  fcjllowing 
the  wound  of  a  nerve-trunk,  with  the  exception  of  one  case  quiitfj 
by  Mitchell,  imder  the  care  o£  Dr,  Packard,  where  chorea  followed 
a  wound  of  the  thumb,  It  was  supposed  that  a  temtinal  filament 
of  the  median  had  been  wounded,  and  excision  of  a  sen^tin 
point  brought  about  a  complete  cure  after  other  treatment  had 
failed. 

In  the  absence  of  other  proof,  it  will  thus  be  seen  tliat  the 
evidence  on  which  the  very  existence  of  chorea,  as  n  complicatioa 
of  nerve  injury,  is  founded,  is  by  ]\o  means  secure.  I  shall  there- 
fore not  enter  into  any  theories  as  to  the  mode  of  its  causatiou 
or  the  treatment  to  be  adopted. 

The  occurrence  of  epilepsy,  though  rare,  rests  on  a  fairly  stroni 
evidence  as  regards  its  occasional  causation  by  nerve  injni^. 

The  peripheral  origin  of   epilepsy,  in  at  any  rale  some 
ie  quite  undoubted,  and   the  remo\-al  of  irritating  canses   is 
essential   in  the   proper  treatment   of   this  disease.     How  ancli 
causes  act  is  not  completely  understood,  for  the  true  patliology  of 

epilepsy  is  yet  hidden.     One  thing,  however,  is  tolerably  certain 

namely,  that  they  do  not  act  by  inducing  any  permanent  altei 
in  the  nerve-centres,  for  the  removal  of  the  cause  often  s] 
for  the  cm-e. 

The  occurrence  of  an  epileptic  fit  is  often   signalized   hy 
"  aura  "  which  is  perceived  by  the  patient  to  ascend  from 
particular  portion   of  the  body  with   great   regularity;   it 
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once  suggested  that  the  tracks  along  which  the  aura  travels  are 
the  nerves  of  the  part,  and  the  suggestion  offers  itself  that  by 
division  of  the  same  the  fits  may  be  cured.  This  line  of  treat- 
ment has  indeed  been  occasionally  adopted  from  very  early  times, 
and  in  some  cases  with  good  results.  Other  surgeons  preferred 
to  amputate  the  finger  or  other  portion  from  which  the  aura 
proceeded,  as  in  the  case  quoted  by  Mr.  Wardrop.*  There 
seems  to  be  little  doubt  that  peripheral  irritation  may  be  a 
cause  of  epilepsy,  and  that  a  cure  may  result  from  local  treatment 
alone. 

It  thus  becomes  extremely  probable  that  nerve  wounds  may 
occasionally  act  as  the  exciting  causes  of  epilepsy,  and  proof  of 
this  is  supplied  by  the  following  cases : 

L6ti6vant  t  records  the  case  of  a  young  soldier,  aged  twenty-two 
years,  who  in  October  1 870  received  a  gunshot  wound  of  the  fore- 
arm, injuring  the  median  nerve.  The  wound  remained  open  for 
more  than  a  year,  and  at  the  end  of  that  time  he  became  subject 
to  epileptic  fits,  preceded  by  an  aura  commencing  at  the  seat 
of  injury.  In  July  1872,  the  median  nerve  was  exposed  by 
Dr.  Lande,  of  Bordeaux,  and  one  inch  and  a  quarter  was  re- 
sected. From  this  time  the  fits  ceased,  and  at  the  end  of  eight 
months  the  patient  remained  cured. 

The  same  author  quotes  a  case  by  Hamilton,  in  which  a  nerve 
wound  was  followed  by  epilepsy.  Neurotomy  was  performed,  but 
the  patient  died  in  a  fit. 

'  In  the  Transactions  of  the  Medico-Chirurgical  Society  for  1 874 
is  a  case  by  Mr.  Barwell,  in  which  an  amputation  of  the  arm, 
dating  back  twenty-five  years,  was  followed  two  years  later  by  a 
painful  stump  and  epileptiform  convulsions.  Mr.  Barwell  opened 
up  the  stump,  removed  a  bulbous  nerve-end,  and  stretched  the 
cords  of  the  brachial  plexus.  During  the  two  months  the  patient 
was  under  notice  there  was  no  return  of  the  epilepsy,  though  up 
to  the  time  of  the  operation  fits  had  been  of  daily  occurrence. 

We  may  then  safely  conclude  that  the  wound  of  a  nerve  may 
iuduce  epilepsy,  by  providing  a  source  of  peripheral  irritation 
similar  to  that  caused  by  a  carious  tooth,  a  foreign  body  in  a 
wound,  a  painful  blind  eye,  or  any  similar  condition.  The  line  of 
treatment  to  be  followed  is  equally  plain,  and  should  consist  in 
removing   any  source   of  irritation   from   the   nerve,  such   as   is 

*  Medico- Chir.  I'rans. ,  \ol,  \m,  f  Op.  cit 
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Bupplied  by  aa  enlarged  and  sclerosed  termination  in  a  stump,  by 
the  pressure  of  scars  or  of  callus,  by  chi-onic  neuritiSj  &c.  For 
tho  special  treatmeut  of  each  of  these  conditions,  reference  may 
be  made  to  preceding  chapters  and  to  that  on  Nen-e-Stretching, 
In  severe  cases,  where  other  treatment  baa  failed,  excision  of  a 
portion  of  nerve  would  probably  be  the  right  course  to  follow. 

Tetanus. — -I  suppose  there  can  be  no  doubt  that  until  quite 
lately  the  g'eueral  opinion  as  to  the  causation  of  tetanus  baa  been 
that  it  is  the  result  of  a  wound  of  a  nerve.  It  is  indeed  in 
deference  to  this  generally  accepted  opinion  tliat  I  have  not 
ventured  to  omit  it  in  conaideruig  the  com  plications  of  nerve- 
injuries ;  and  having  said  this,  I  venture  now  to  expre.sa  my 
opinion  that  injury  to  a  nerve  ia  in  no  way  a  cause  of  tetanus, 
and  that,  in  fact  they  have  nothing  to  do  with  e-ach  other  in  the 
relations  of  cause  and  effect.  But  under  any  circumstances  this 
is  scarcely  tho  place  to  enter  into  a  lengthy  discussion  on  tetanus; 
so  I  do  not  propose  to  go  beyond  a  brief  consideration  of  what 
appears  to  have  been  the  prevalent  opinion  on  this  subject,  and 
my  reasons  for  disagreeing  with  the  same. 

It  is  evident  that  many  errors  have  arisen  because  we  have 
been  far  too  proue  to  accept  on  insufficient  evidence  the  state- 
ments made  of  the  neurotic  origin  of  tetanus,  the  facts  which  are 
supposed  to  support  this  theory,  aud  the  deductions  drawn  from 
them. 

I  shall  endeavour  to  prove  that  the  widely  accepted  doctrine 
of  nen-e  injury  being  the  primary  cause  of  tetanus  is  quit-e  un- 
tenable, aud  not  sufficiently  sup^jorted  by  facts. 

With  regard  to  this  doctrine,  however,  I  would  remark  that  it 
is  extremely  difficult  to  meet  with  any  very  definite  statements  as 
to  the  conditions  which  are  supposed  to  be  Bet  up  by  or  in  the 
wounded  nerve,  but  I  think  that  the  various  theories  may  fairly  be 
stattd  as  follows : 

Tetanus  ia  caused — 

(n)  By  simple  injury  of  a  nerve,  the  irritation  arising  fnmi 
which  causes  excessive  reflex  action  over  the  whole  body. 

(tj  By  inflammation  of  a  peripheral  nerve,  excited  either  by 
direct  injuiy  or  by  spread  of  inflammation  from  smTounding 
tissues. 

(c)  By  injury  to  a  nerve,  followed  by  inflammation,  which 
spreads  to  the  spinal  cord. 

Now,  if  we  look  for  the  evidence  which  supports  this  pathology, 
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we  shall  find  but  very  little  reward  for  our  pains.  The  whole 
superstructure  has  been  built  on  so  shallow  a  foundation  that  we 
can  only  be  astonished  it  has  stood  so  long. 

The  first  theory — that  a  simple  nerve  wound  is  of  itself 
sufficient  to  set  up  tetanus — is  manifestly  absurd.  For  in  every 
incised  wound,  in  every  amputation,  either  some  nerve  filaments 
or  trunks,  or  both,  are  certain  to  be  wounded ;  nevertheless,  the 
accidental  discovery  of  an  injured  nerve  has  by  several  authors 
been  gravely  recorded  as  the  cause  of  death  in  cases  of  this 
disease.  If,  however,  it  be  urged  that  it  is  only  in  cases  where 
the  larger  trunks  are  implicated  that  tetanus  supervenes,  I  would 
answer  that  such  a  statement  cannot  be  supported  by  facts.  Thus, 
Weir  Mitchell  *  says  that  he  has  seen  over  200  cases  of  gunshot 
wounds  of  large  nerve-trunks  without  a  single  case  of  tetanus ; 
and  in  the  more  rare  instances  of  wounds  of  nerve-trunks, 
lacerated  or  otherwise,  such  as  are  met  with  in  civil  practice, 
tetanus  is  no  more  frequently  seen  than  in  injuries  which  do  not 
involve  such  structures. 

The    second    theory — ^namely,   that  tetanus   results  from   in- 
flammation of  a  nerve— is  merely  supported  by  such  vague  state- 
ments   as,    "the    nerve-trunks    appeared    more    vascular    than 
natural,"   "  the  nerves  were  redder  than  normal,"   "  the   nerves 
were  distinctly  congested,"   and   similar   loose  phrases.     Never- 
theless, out  of  more  than  200  cases  which  I  have  collected,  even 
such  appearances  as  these  were  noticed  in  only  9  per  cent. ;  and 
of   late  years,   when   investigations  have    been    more   accurately 
conducted,    the    number    of    such    cases   has    much    diminished. 
Relative  to  this  point,  I  will  venture  to  quote  a  very  significant 
passage  from  an  article  by  Dr.  J.  H.  Laurie,t  in  which  he  says : 
"  In  vol.  iv.  p.  90,  of  the  Glasgow  Medical  Journal,  the  results  of 
some   post-mortem  examinations  were  published   by   Dr.   l^erry, 
with  the  view  of  showing  that  inflammation  of  the  nerves  at  the 
seat  of  injury,  and  of  the  nervous  trunks  connected  with  it,  was 
probably  one  of  the  exciting  causes  of  tetanus.     It  so  happens, 
however,  that  I  conducted  some  of  these  post-mortem  examina- 
tions for  Dr.  Perry,  and  subsequent  investigations  have  shown  me 
tliat,  as  far  as  morbid  appearances  are  recognizable  to  the  eye  and 
the  methods  of  examination  then  in  use,  the  nerves  of  a  tetanic 

*  Injuries  of  Nerves ^  1^7 Z'  t  British  Medical  Jour naf,  Nov.  i,  1853. 
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)  appri'ciable  respect  from  those  in  which  that 
I  not  supervened."  Yet  there  can  he  but  little  doubt 
that  statements  such  as  the  one  here  alluded  to  have  laid  the 
foundatiooH  for  much  of  the  pathology  of  tetanus. 

And  what  is  said  of  these  examinations  may,  I  believe,  be  said 
of  all.  No  typical  inflammation  of  a  nerve  is  constantly  present 
in  tetanus.  On  the  other  hand,  I  would  venture  to  assert  most 
(xjniidently,  that  if  so-called  "inflamed"  or  "congested"  nerves 
were  looked  for  in  patients  who  die  with  open  wounds  from  other 
diseases,  they  would  just  as  frequently  be  found  as  in  tetanus.  In 
most  cases  of  compound  fracture,  of  lacei'ated  wounds  of  the 
extremities,  &c.,  the  nerves  participate  in  the  inflammatory  changes 
common  to  the  other  tissues — to,  at  any  rate,  a  sufficient  extent 
to  show  a  marked  redness  to  the  naked  eye  ;  yet  this  reddening 
appears  to  be  mainly  confined  to  the  sheath,  and  not  to  affect  the 
more  important  parts  of  the  nerve-trunk — namely,  the  fibres. 
Such  appearances,  therefore,  cannot  be  held  to  account  satis- 
factorily for  the  disease  in  question. 

■  Again,  if  inflammation  of  a  nerve  really  be  present,  we  sorely 
shonld  not  need  to  wait  for  a  post-mortem  examination  to  establi^ 
the  diagnosis.  The  symptoms  of  acute  neuritis  are  eixtrem.ely 
severe;  the  pain  and  tendemcES  is  unbearable,  the  conBtitutifmal 
condition  seriously  disturbed,  and  the  inflamed  nerve  can  be  felt 
enlarged,  hardened,  and  tender  for  some  distance  along  its  course. 
Where  are  these  symptoms  in  tetanus?  It  is  certain  that  the 
wounds  which  result  in  tetanus  are  not  painful  above  all  others; 
but  looking  at  tJiis  part  of  the  argument  from  another  point  of 
view,  we  are  tempted  to  ask — Does  tetanus  supervene  where 
neuritis  is  undoubtedly  present  ?  And  the  only  answer  is  a  direct 
negative. 

Jloreover,  the  practice  now  comm 
sutures  into  divided  nerves  would  surely  e 
iu  tetanus  had  nerve  section,  or  inflanimatioi 
foreign  bodies  been  a  frequent  cause  of  this  disease ;  yet,  i 
I  am  aware,  no  such  accid(.'nt  has  been  recorded. 

The  third  theorj-,  that  tetanus  results  from  an  inflammation 
spreading  along;  a  wounded  nerve,  and  so  reaching  the  spinal  cord, 
is  so  entirely  hypothetical  and  unsupported  by  any  evidence,  that, 
for  the  present,  it  requires  no  further  notice. 

Another  argument  which  is  constantly  adduced  in  favour  of  the 
neurotic  origin  of  tetanus  is  that  cui-es  are  said  to  have  folloi 
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section  of  the  injured  nerve.  But  here  also  a  great  deal  of  theory 
has  been  founded  on  very  little  fact.  The  following  are  the 
only  cases  I  have  been  able  to  find  recorded.  It  is  quite  possible 
that  they  may  be  more  numerous,  but  a  somewhat  lengthy  search 
has  convinced  me  that  the  total  number  must  really  be  very 
small. 

Larrey,*  in  two  cases  of  tetanus,  divided  the  tissues  forming 
the  floor  of  very  painful  wounds,  and  the  tetanic  symptoms 
rapidly  disappeared.  The  object  of  the  operation  was  to  di\nde 
some  wounded  nerves  which  he  believed  were  keeping  up  the 
irritation. 

Dr.  Murray  t  records  a  case  in  which  section  of  the  posterior 
tibial  nerve  for  tetanus  following  on  a  wound  of  the  foot  resulted 
in  recovery. 

Samuel  Wood  $  divided  the  saphenous  nerve  in  a  case  of  tetanus 
of  a  very  mild  nature,  which  resulted  from  a  compound  fracture  of 
the  leg.     The  patient  recovered. 

Drs.  Basi  and  Marinelli  §  divided  the  musculo-cutaneous  nen'e 
for  tetanus  following  a  gunshot  wound  of  the  arm.  The  patient 
recovered. 

Mr.  F.  S.  Edwards  H  records  an  instance  of  recovery  following 
on  the  division  of  the  short  saphenous  nerve,  the  original 
injury  being  a  dirty  lacerated  wound  of  the  heel,  followed  by 
sloughing. 

Sir  J.  Favrerf  details  a  case  of  a  lacerated  wound  of  the  hand, 
followed  by  an  apparently  slight  attack  of  tetanus  on  the  fourth 
day  from  the  injury.  Four  days  later  the  median  nene  wris 
divided,  and  the  patient  recovered. 

The  same  surgeon,  at  the  discussion  which  followed  on  Dr. 
Coats'  paper  on  tetanus,**  said  that  he  had  seen  three  aan'H  in 
wliich  tetanus  had  been  arrested  by  section  of  the  median  ner\'e. 
I  have  not,  however,  found  any  details  of  others  than  the  one 
first  described. 

It  thus  appears  that  but  nine  cases  of  recovery  can  be  said 
to  have  followed  on  nerve  section;  but  in  some  of  these  I  believe 
it  would  be  more  accurate  to  say  that  it  had  occurred  in  spite  of 
the  neurotomy.     Looking  at  the  cases  seriatim,  we  shall,  I  think, 

♦  Mimoires  de  Chirurgie  MUitairej  vol.  iii.  f  -^Miral  Oaztlte,  Feb.  9,  1883. 

%  JJritish  Mtdlccd  Journal^  Julj  4,  1863.  §  Lancet,  May  1873. 

II  St.  JJdrthoIomelc's  Ifoapital  lieportB,  vol.  xvii. 
"  ^  JJritiffh  Medic(d  Journal^  Oct.  lO,  1863.         **  Med,-Clnr,  SfK.  Ti'om.^  vol.  ii. 
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oome  to  the  conelosioa  that  odeqt 
efficacy  of  the  tre&traeQt  advocated 

In  wch  of  larrej-'a  patients   it   ia  v^^^  J«  up  .  -e 
..     II  J-  -1  J      .-  ...  '^  very  doabtfal  if  anyiKn* 

^  al  we.,  divided.  \  ery  l.kely  they  we™;  b«l  the  U.'. 
chK.f  reason  for  believing  «>  «„  ^^^  ^^'^  that  the  woond. 
wer^very  painful,  end   trsvo^ed    the    course    of  certain  n«:«- 

Dr  Murray's  case  though  «>  freqa^otly  quoted,  i.  ^uit«  onlif 

patient,  a  lad  of  Sff'".  ^° J'  "^l  mto  hia  foot,  and,  after  k.^ 
a  night-wat^h  on  board  ship,  had  great  stiffness  of  iheiawsVl 
neck  ne:it  morning.  -Within  a  few  hours,  aud  ^-ithont  wailinak 
any  farther  symptoms,  the  posterior  tibial  nerve  was  dirideTwili 
the  result  that  the  patient  was  at  once  i-elieved  from  all  symMomi, 
That  this  was  not  a  case  of  tetanus  at  all.  but  onlv  of  Irisraus  Uan 
can,  I  think,  be  no  doubt.  To  Dr.  iturray's  st^t^ment  thlt  tb» 
nerve  was  "twice  as  large  as  natural,  but  of  uornml  coIodt:! 
should  attjich  no  importance;  for  I  am  well  aware  that  uerra 
exposed  during  lif^.  do  really  appear  larger  than  in  the  dissectioe- 
room. 

In  Mr.  Woods  case  the  wound  of  the  nerve  was  indicated  by 
pain  and  tendemesa  in  its  course,  and  the  patient  certainly  appeara 
to  have  derived  benefit  from  the  operation. 

In  the  case  recorded  by  Mr.  Edwards  tlie  tetanas  was  man 
marked  and  the  spasms  more  violent  twenty-four  hours  after  the 
operation  than  previously,  and  recovery  was  not  completed  for  a 
fortnight.  The  patient  was,  in  addition,  treated  by  frequent  dto^ 
of  chloral  and  a  Chapman  s  spinal  ice-bag.  Under  these  circnu>- 
BtBDces  I  should  bo  very  unwilling  to  accept  this  as  a  case  of 
recovery  from  nervo  section  ;  it  appears  most  likely  that  this  part 
of  the  treatment  had  no  hand  in  bringing  about  such  a  fortonato 
result. 

Much  the  same  remarks  apply  to  the  case  detailed  by  Sir  J 
Fayrer,    In  addition  to  the  division  of  the  median  nerve  seveg 
splinters  of  wood  were  removed  from  the  wound,  and  the 
continued  some  days  after  the  operation.     Large  doses  ofopitu 
Indian  hemp,  and  chloroform  were  also  administered.    Who,  thai 
shall  say  to  which  of  these  various  remedies  belongs  the  merit  ( 
the  result  ?    The  two  other  cases  by  the  same  author  do  not  adi 
of  criticism,  for  there  are  no  data  on  which  to  work. 

The  patient  of  Dra.  Hasi  aud  ilarinelli  suffered  from  tetanas  la^ 
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three  days  after  the  neurotomy,  but  it  is  not  stated  whether  any 
other  treatment  was  employed. 

I  would  therefore  submit  that  the  recorded  cases  of  tetanus 
treated  by  neurotomy  are  far  too  few  and  too  doubtful  to  afford 
any  material  support  to,  and  much  less  to  prove,  the  neurotic  origin 
of  this  malady.  As  is  so  often  the  case,  the  constant  reiteration 
of  a  single  case  has  led  to  the  belief  that  a  cure  has  been  far  more 
frequently  the  sequel  of  neurotomy  than  really  appears  to  be  the 
fact ;  and  I  venture  to  think  that  the  argument  that  such  a  result 
follows  neurotomy,  cannot  fairly  be  held  up  as  proof  of  the  theory 
that  tetanus  results  from  neuritis.  * 

With  regard  to  the  more  recent  treatment  by  nerve-stretching, 
I  may  say  that  I  have  not  seen  the  accounts  of  a  single  case  in 
which  cure  could  certainly  be  attributed  to  this  procedure,  though 
I  am  inclined  to  believe,  on  the  other  hand,  that  it  has  in  one  or 
two  cases  accelerated  a  fatal  ending.  To  this  subject  I  shall  again 
refer. 

But  if  the  disease  really  were  of  peripheral  origin,  the  division 
of  the  nerve-trunks  ought  to  provide  a  certain  means  of  cure.  Not 
only,  however,  is  this  not  the  case,  but  even  such  complete  isola- 
tion from  the  injured  part  as  is  afforded  by  amputation  does  not 
give  much  more  satisfactory  results.  I  am  well  aware  that  it  has 
been  argued  that  when  neurotomy  fails  it  is  because  the  treat- 
ment has  been  too  long  postponed ;  because  the  disease  has  been 
^*  generalized,"  and  is  no  longer  local.  I  can  only  confess  my 
inability  to  understand  such  logic  until  it  can  be  clearly  shown 
that  it  is  possible  for  such  excessive  and  widely  diffused  reflex 
action  as  is  present  in  tetanus  to  remain,  when  the  exciting  cause 
has  been  removed.  The  theory  which  assumes  such  a  pathology 
is  entirely  without  a  physiological  basis. 

Such,  then,  is  a  very  brief  sketch  of  the  chief  fads  brought 
forward  to  prove  the  neurotic  origin  of  the  disease ;  and  in  con- 
tinuation of  tlie  arguments  I  have  already  brought  against  tlu»ir 
acci'ptance  as  sufficient  proof,  I  shall  turn  very  shortly  to  some 
furtlier  objections  of  a  theoretical  nature. 

Were  it  true  that  tetanus  is  due  to  peripheral  irritation,  we 
sliould  certainly  expect  to  find  it  caused  by  many  other  varieties  of 
irritants  ;  for  cases  are  occasionally  met  with  of  wounds  and  scars 
so  liypenesthetic  that  the  slightest  touch  causes  extreme  pain  ; 
and,  more  especially  when  the  bulbous  end  of  a  previously  divided 
nerve  is  exposed,  even  epileptiform  fits  may  result  from  an  external 
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irritant.  Again,  if  peripliernl  irritation  aud  consequent  excessive 
rcfli'x  action  could  account  for  tetanus,  surely  the  first  symptoms 
ought  t«  be  noticed  in  tlie  injured  part.  If  the  leg  were  damaged, 
it  ought  most  certainly,  according  to  all  physiological  laws,  to  be 
the  first,  part  affected  by  spasms;  yet,  as  a  mattt-r  of  fact,  the 
muacloa  of  the  neck  and  jaws  ai'e  almost  invariably  the  earliest  to 
become  contracted. 

As  regards  the  supposition  that  tetanns  may  be  due  to  injQam- 
matiou  spreading  along  the  course  of  a  nerve-trunk  and  thns 
reaching  the  cord,  I  have  already  stated  that  there  are  no  facts  to 
BiippOFt  such  a  theory ;  and  it  is  notable  that  the  only  pathological 
lesions  which  liave  been  described  were  almost  limited  to  the 
medulla  oblongata  and  pons,  whereas,  if  the  above  be  true,  such 
cliangea  ought  to  be  most  marked  in  that  part  of  the  coiti  Jrom 
ivhifh  thr  woiiiirfnl  Ihiih  ohUtim  Us  auj'ply  o/nrnvs. 

But  if  tetanus  is  not  due  to  local  irritation  or  to  implication  of 
nerves,  to  what  cause  is  it  to  be  attributed  ?  It  seems  to  me 
that,  even  witliout  experimental  proof,  there  ar©  many  clinical 
facts  whicli  render  it  extremely  probable  that  the  disease  is  due  to 
some  constitutional  condition,  some  variety  of  b!ood-ix>isoning ; 
and,  without  attempting  to  draw  any  conclusions,  I  shall  venture 
to  indicate  such  points  as  ajijiear  to  be  favourable  to  this  theory. 
Many  of  them,  no  doubt,  liave  been  noted  by  other  ivriters 
already.  First,  tJie  occasional  but  undoubted  idiopathic  orig^ 
of  this  disease  seems  to  show  that  local  injuries  are  not  essential 
for  its  pi-oduction.  Next,  the  remarkable  fact  of  its  extreme 
prevalence  in  certain  climates,  and  especially  in  certain  localities, 
would  lead  to  the  conclusion  that  it  is  indejjendenf  of  the  injury 
of  any  special  tissue,  whilst  its  endemic  occurrence  puts  it  partly 
on  a  levi-1  with  such  undoubtedly  constitutional  states  as  malaria, 
ague,  &c. 

The  fact  that  it  attacks  by  preference  the  coloured  rather  than 
the  European  races  points  in  the  same  direction.  The  effects  oi 
tempei-atuiv,  and  more  especially  of  exposure  to  cold  and  wet,  are 
Bcarcely  conditions  which  could  exercise  much  iufluence  in  the 
production  of  a  disease  of  local  origin,  whilst  it  is  quite  possible 
suchmiglit  be  favourable  to  the  absorjjtion  or  formation  of 
some  local  materies  niorbi. 

wound"  f"*-*'''"'^  ^^''^  enough  attention  has  been   paid    to    the 

found  '■   "''  "^  *  ^^^  '^'"^'^  number  of  recorded  cases  it  has  beea 

in  a  very  unhealthy  state,  either  inflamed,  sloughing,  g&n- 
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grenons,  or  oontaining  retained  pas.  Thus  in  143  cases  takrrn  ia 
succession  from  the  medical  journals  in  which  the  srat^  ^A  ih^ 
wound  was  mentioned,  in  68  it  was  in  one  of  the  above  O0Qditi',<n5. 
I  am  quite  aware  that  many  observers  hare  stated  that  the  con- 
dition of  the  wound  bears  no  relation  to  the  cmset  of  t*:iana«.  hux 
I  can  scarcely  believe  that  the  high  praponiou.  of  uah-alrhj 
wounds  above  recorded  is  a  mere  coincidence,  whilst  the  casr-«  I 
have  seen  myself  tend  entirely  to  corroborate  such  an  opinico. 

And  while  speaking  of  the  condition  of  the  wound,  it  may  b^ 
noted  that  much  stress  has  been  laid  by  some  oVjservers  on  •Ltr 
occasional  presence  of  foreign  bodies  in  the  injured  part.  TLe?*r 
have  generally  been  considered  as  likely  to  cauisrr  tetanus  by 
exciting  irritation  and  inflammation  of  the  contiguous  nervrs :  bet 
I  would  suggest  that  any  influence  they  may  exercise  is  mor^ 
likely  due  to  the  fact  that  wounds  in  which  foreign  bodi*^  ar-^ 
imbedded  are  rarely  in  a  healthy  state. 

Another  argument  in  favour  of  the  constitutional  natare  of 
tetanus  is  the  fact  that  it  occasionally  appears  to  occur  in 
epidemics,  and  under  circumstances  similar  to  those  which  wr 
know  to  be  favourable  to  the  development  of  some  of  the  oth-r 
forms  of  blood-poisoning — namely,  overcrowding,  bad  vent ila^ ion. 
and  other  varieties  of  faulty  hygiene.  Thus,  at  one  tim^  iu  ^h*^ 
American  war  over  fifty  cases  occurred  in  rapid  fiuco-rwion  la 
the  hospitals  at  Washington  and  Frni^ricksburg.  On*.-  oj^-ra^or 
in  Germany  lost  seven  patients  from  this  disease-  aft^r  0%  ary/^.r:r.% 
and  I  have  recently  been  told  of  thn;e  patient*  ali  d/iZi'^  of 
tetanus  after  similar  operations  in  the  same  warrl.  Jiu^  of  aii  th- 
varieties  of  tetanus,  that  which  brings  the  stn^nge^t  ^-vid^-rice  to  \^  ar 
on  the  constitutional  origin  of  the  malady  is  ••  tetanija  n*-o:.aV^r -.:;;. ' 
First,  it  is  markedly  endemic;  s^'Condly,  it  attacks  by  pr-f-r-  :.c- 
the  children  of  coloured  people  ;  thirdly,  the  umbiiicai  coH  i.-:  fre- 
quently in  a  sloughy  or  otherwise  unhealthy  condition  :  a;.d  la.r*.y, 
it  has  been  shown  most  clearly  that  it  is  alrijoftt  ^-ntiply  d-j^'rJi'i'Tit 
upon  bad  hygienic  additions.  The  influence'  of  tliin  latter  har,  l>'*'n 
80  fully  demonstrated  by  various  authors,  more  ♦-Hy^'-eially  bv  l)r. 
Joseph  Clarke  of  Dublin,  that  it  is  unnecessarj-  for  rn-  to  in-i-n 
upon  it  any  further;  while  th<*  absence  of  all  spinal  Tif:ri*H  fr'.r/j 
the  umbilical  cord  itself  renders  it  im]K;s«ibU-  that  n'-n*:  i*':-ion 
should  play  any  part  in  the  causation  of  this  dis<'a«>'. 

Lastly,  the  high  temperature  occasionally  not^rd  lends  aid  t//  tfi*- 
theory  of  the  presence  of  some  morbid  material  in  the  WJy  :  for 
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the  fever  is  certainly  not  the  result  of  tlie  spasms,  or  it  would  be 
present,  not  only  in  a  larger  number  of  cases  of  tetanus,  but  also 
in  urEGUiic   eonvuiaiouB,  pueqiera!   eclampsia,    and  other    similar 


Aa  regards  the  poat-mortem  appearances  of  tetanus,  I  think 
there  can  be  no  doubt  that  no  one  lesion  is  constantly  present  in 
all  cases,  Drs.  Dickinson,  Lockhart  Clarke,  and  others,  hare 
described  and  figured  most  extensive  lesions  of  the  spinal  oord, 
and  it  is  the  very  extent  of  the  same  that  makes  it  almost  impos- 
sible to  accept  them  as  pathognomonic  of  tetanus.  The  damage 
inflicted  upon  the  cord,  according  to  these  authors,  is  so  extensive, 
that  it  is  certain  that  had  the  patient  survived  considerable 
paralysis  must  have  resulted ;  yet  in  those  patients  who  have  been 
fortunate  enough  to  recover  no  paralysis  has  ever  been  noticed. 

Other  observers,  and  more  particularly  Dr.  Coats,  have  described 
peri-vascular  accumulation  of  leucocytes  and  atrophy  of  the  nerve- 
cells  of  the  cord.  In  all  the  cases  I  have  examined  the  spinal 
cord  has  been  entirely  and  typically  nonnal.  In  one  case  the 
motor  parts  of  the  brain  were  congested  and  softened.  It  is 
therefore  a  fair  conclusion  to  draw  that  acute  traumatic  tetanus 
can  prove  rapidly  fatal  without  affecting  the  nervous  centres  to 
auy  obvious  extent.  Now  such  post-mortem  results  are  quite 
compatible  with  the  theory  that  tetanus  is  due  to  some  x>oisonous 
material  circulating  in  the  blood.  It  requires  no  great  stretch  of 
the  imagination  to  suppose  that  such  a  poison  might,  like 
strj-chnia,  have  a  selective  action  on  the  nervous  centres,  or  on  pai^ 
ticiilar  parts  of  the  same.  It  is  also  a  perfectly  fair  suggestion 
that,  as  in  the  case  of  the  drugjust  mentioned,  the  poison  might  act 
in  a  purely  functional  niauner,  or  else  might  induce  changes  in  the 
tissues,  either  by  its  direct  action  upon  them,  or  else  by  the  excessive 
functional  excitement  induced.  The  suggestion  which  has  been 
made  (and  which  is  a  sort  of  compromise  with  the  nenrotic 
tJieorj")  that  the  poison  may  be  absorbed  along  the  course  of  or  Ig- 
the  nerve-trunk,  is  negatived  by  the  facts,  that  the  first  symptoms 
do  not  point  to  an  early  affection  of  that  purt  of  the  coi-d  from 
which  the  nerve  springs,  and  that  there  is  no  correlation  between 
the  part  injured  and  the  seat  of  any  post-mortem  changes  wheo 
Bucli  are  apparent. 

One  more    suggestion.     The   similarity  between   tetanus   and. 
hydrophobia   has  already  been   pointed  out  by   more 
author.     I  have  drawn   attention    to   the   frequently 
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condition  of  the  wound,  and  the  fact  that  it  may,  at  the  time  of 
the  onset  of  tetanus,  either  be  healthy  or  healed,  appears  at  first 
sight  to  militate  against  the  suggestion  that  some  morbid  process 
is  taking  place  in  it.  It  is,  however,  quite  possible  that,  as  in 
hydrophobia,  a  varying  length  of  incubative  period  may  elapse 
tetween  the  inoculation  and  the  commencement  of  the  symptoms, 
and  an  explanation  is  thus  afforded  of  the  failure  which  generally 
follows  amputation.  The  poison  has  been  discharged  into  the 
system  at  some  previous  period,  and  removal  of  the  seat  of  inocu- 
lation comes  as  a  rule  too  late.  But  seeing  that  as  yet  all  this  is 
mere  surmise,  the  practice  of  thoroughly  attending  to  the  state  of 
the  wound  is  deserving  of  every  recommendation. 

Although,  however,  there  is  thus  much  clinical  evidence  in 
support  of  the  toxic  origin  of  tetanus,  the  proof  of  such  a  theory 
must  be  afforded  by  experimental  research.  And  of  late  years 
this  has  been  provided  beyond  the  possibility  of  a  doubt  by  Carl 
and  Rattone,*  and  by  Nicolaer.f 

The  following  is  a  brief  summary  of  the  paper  by  the  first-named 
authors : — 

On  Nov.  29,  1883,  *  °^^^  ^^  admitted  into  hospital  with  typical 
tetanus,  which  was  attributed  to  an  inflamed  pustulating  acne  spot. 
The  patient  died  the  following  day.  Two  hours  after  death,  the 
pustule  with  the  circumjacent  tissue  was  excised,  and  from  it  a 
cultivation  fluid  was  formed,  and  with  this  fluid  experiments  were 
made. 

1.  Twelve  rabbits  were  directly  injected. 

2.  Four  rabbits  were  injected  with  material  from  ti*tanized 
rabbits. 

3.  Eight  rabbits  were  injected  with  septic  pus  and  decom- 
posed blood. 

The  results  were  as  follow : 

I.  Injection  with  material  from  patient's  wound.  During  the 
first  two  days  the  rabbits  showed  no  signs  of  infection.  On  the 
third  or  fourth  day  they  became  ill,  and  refused  food.  This  con- 
dition was  accompanied  by  tremors  of  the  extremities.  On  the 
fifth  day  there  were  contractions  of  the  muscles  of  the  neck,  the 
head  was  drawn  back,  and   opisthotonos    ensued    \vitli  rise    of 

*  Gaz.  Med.  ItaL  Prov.  Venete^  Nov.  15,  1884;  and  London  Medical  Record ^ 
Jan.  16,  1885. 

t  Deutsche  Med.  Wochens.,  Dec.  25,  1884 ;  and  London  Medical  Record,  April  15, 
1885. 
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teraperatiire  and  hurried  respiration.  In  this  state,  any  suddeo 
noise  or  disturbauce  caused  an  increase  of  the  contractions.  The 
animals  died  after  three  or  four  days'  illness. 

2.  Rabbits  injected  with  material  from  tetanized  rabbits.  Two 
rabbits  were  injected  with  a  maceration,  and  tetanus  followed.  Two 
others  were  injected  with  blood,  with  a  negative  result. 

3.  Rabbits  injected  ivith  septic  substancea.  These  animals 
showed  none  of  the  sifjns  of  tetanus. 

Further  experiments  by  Nicolaer  tend  to  show  that  the  materies 
morbi  may  depend  upon  tlie  presence  of  a  certain  organism  fonnd 
only  in  certain  soils.  He  found  that  he  could  produce  a  peculiar  and 
unvaiying  succession  of  symptoms  by  inocidating  mice  and  rabbits 
with  small  pellets  of  earth,  taken  from  particular  situations,  which 
he  found  by  microscopic  examination  to  contain  a  fine  thread-like 
bacillus.  The  course  of  the  symptoms  was  in  all  cases  the  same. 
An  incubation  period  of  one  and  a  lialf  to  two  and  a  half  days  in 
mice,  and  four  to  five  days  in  rabbits,  was  followed  by  stiffness, 
attacking  first  one  extremity,  then  another,  beginning  with  the  one 
nearest  to  the  site  of  the  inoculation  and  spreading  over  the  body 
until  opisthotonos  was  induced.  Death  occurred  in  twenty-four 
hours  in  mice,  after  about  two  days  in  rabbits.  The  same  sjTiip- 
toms,  only  more  energetic,  ensued  upon  inoculation  with  pna 
taken  from  an  inoculated  animal,  or  with  any  portion  of  the 
animal's  body,  and  it  could  also  be  induced  by  the  bacillus  after 
cultivation  in  suitable  fluids. 

Further  experiments  by  Roseubach,*  Ferrari, t  Ballance,t  Shake- 
BiwarL',§  Nocard,]!  Hochsinger.lT  and  Beumer,"  have  further  de- 
monstrated the  iuoculability  of  tetanus,  and  the  presence  of  k 
definite  organism  ;  and  as  tetanus  can  therefore  be  no  longer  con- 
sidered as  a  complication  of  ner%-e-injniy,  I  do  not  propose  to 
consider  further  its  symptoms  or  treatment.  An  excellent  review 
of  the  more  recent  investigations  into  its  pathology  has  been 
published  in  the  Lauai,  Feb.  4,  1888,  by  Mr.  William  Anderson, 
and  to  this  I  am  indebted  for  several  of  the  above  references. 

•  Central,  fih  Ch!r.,  1886.  f  !■«  Sema!ne  MMlmle,  April  ij,  18S7. 

X  l-anal,  Feb.  4,  1888,  §  Brit.  Med.  Jour.,  Oct.  1S87,  vol.  u.  p.  713, 

11  Bulletin  Ja^dicai,  Dec.  14,  quoted  by  Andorson. 

T  (^tral.  far  Salteriaigit,  1887,  Band  ii,  «»  Ibid. 
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CHAPTER   XIX 

GEHERAIi  TBSATKSHT  OF   THS  VABIOU8  MORBID 
COKDITIOH8  WHICH  ACCOMPAflTT  OIJUBISS 

OF  raavss. 

In  addition  to  the  reunion  of  the  divided  nerves  there  anr  m^ny 
symptoms  and  various  conditions  of  the  parts  cat  off  from  thrrir 
nerve-supply  which  require  treatment.  Some  of  the  first  of  th<;«*- 
in  importance  are  caused  by  the  injury  inflicted  on  the  motor  fibre*. 
The  loss  of  motion  which  is  the  inevitable  result  (A  section  of  a 
motor  nerve,  and  whidi  at  first  is  simply  due  to  separatic^  of  th^^ 
muscles  from  the  nervous  centres,  is  very  rapidly  followed  by  a 
wasting  and  degeneration  of  the  mnscle-fibre  such  as  I  have  aln^ady 
described.  This  condition  is  due  to  the  want  of  proper  innerva- 
tion, and  is  not  simply  the  result  of  disuse.  Xe^'erthel'^f^, 
there  can  be  but  little  doubt  that  these  changes  in  the  mujscl^ 
are  delayed  and  diminished  by  any  method  which  induces  arti- 
ficial  contraction,  and  in  cases  where  the  n«^n'e-end.s  hav-r  b^n 
placed  in  the  position  most  favourable  for  union,  and  w^  ar»- 
waiting  for  regeneration  of  the  nen-e-fibres,  much  go^xl  mAv  l>- 
done  by  keeping  the  muscles  in  as  good  a  stat'f  as  p^>s.rib;e  in 
the  meantime.  With  this  intent  the  emploj-ment  of  electricity  in 
most  valuable. 

I  have,  while  writing  of  the  degenerative  changes  in  Liarole^. 
already  stated  that  a  muscle  cut  off  from  its  centres  of  i.er/— 
nutrition  rapidly  loses  its  reaction  to  the  fanulic  current,  hur  .'-rrains 
its  galvanic  irritability  for  a  much  longer  iieri^xl,  tli':  latter  or.ly 
being  lost  when  its  contractile  tissue  itself  Is  clianged  in  chara^.-ter. 
In  selecting  an  agent  to  take  the  place  of  the  natural  ner.'r-current. 
we  should  certainly  be  guided  in  our  choice  by  a  a/nftid^-ration  of 
this  fact,  and  I  am  strongly  disposed  to  con-iider  that  th*-  galvanic 
current  is  much  more  useful  than  the  faradic  in  maintaininj./  a 
normal  condition  of  the  muscle,  and  in  favouring  a  return  to -luHi 
a  state  after  the  re-establishment  of  the  continuity  of  the  n^rve. 
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In  the  employment  of  either  of  these  methods,  one  of  the  first 
considerations  is  the  frequency  with  which  the  carrent  phonld  be 
applied.  I  have  no  doubt  that  good  may  be  done  by  the  use  of  tlie 
same  only  once  or  twice  a  week,  but  in  severe  caaes  it  ia  certainly 
advisable  to  increase  the  namberof  sittings  toevery  alternate  day  at 
least,  or  indeed  to  everj'  day  of  the  week.  The  strength  of  the  current 
must  be  regulated  by  the  condition  of  the  muscles,  such  a  number  of 
cells  being  used  as  are  sufficient  to  induce  contraction  ;  should  the 
case  proceed  favourably  the  number  required  will  steadily  dimimsh. 

In  patients  in  whom  a  long  time  has  elapsed  since  the  injury, 
and  in  whom  the  muscles  have  been  long  paralysed,  it  is  often 
necessaiy  to  employ  the  current  for  some  time  before  any  reaction 
is  observed  ;  in  such  cases  it  is  useful  to  thoroughly  soak  the  arm 
in  warm  salt  water  for  some  time  before  llie  electrodes  are  applied 
to  the  skiu,  and  even  if  no  effect  is  produced  at  the  first  sitting,  a 
little  perseverance  will  often  be  rewarded  by  a  steady  and  gradual 
improvement. 

The  length  of  time  required  for  each  application  of  the  current 
^■aries  from  ten  minutes  to  half  an  hour  or  more,  the  greater  the 
amount  of  the  paralysis,  and  the  more  muscles  affected  the  longer 
should  be  the  sitting.  Each  muscle  should  be  galvanized  in  turn, 
and  the  greater  the  loss  of  power  the  more  care  should  be  ex- 
pended. Some  precaution  is  necessary  in  order  to  avoid  overtiring 
the  degenerate  tissue,  so  that  when  towai-ds  the  end  of  a  long 
sitting  a  muscle,  previously  paralysed,  begins  to  react  to  the 
stimulus,  we  should  very  readily  be  content  with  merely  an  indica- 
tion of  such  retuming  power,  feeling  certain  that  at  the  next 
application  of  the  current  much  improvement  will  be  recorded, 
The  iwin  sometimes  caused  bj'  this  treatment  places  another  limit 
on  the  time  of  each  sitting;  it,  however,  as  a  rule  rapidly  diminishes, 
and  does  not  form  any  serious  obstacle. 

In  addition  to  the  use  of  electricity,  much  good  may  be  effected 
by  constant  rubbing  and  kneading  of  the  pamlysed  muscles.  This 
probably  acts  by  tending  to  induce  contraction  of  the  muscle 
fibres,  and  possibly  by  impixjving  the  circulation  ;  it  tends  also  b 
prevent  the  atrophic  and  degenerative  changes  which  are  so  pro" 
to  occur.  Again,  where  the  muscle  is  shortened,  hard,  and  a 
f  racted,  these  conditions  rapidly  yield  to  careful  massage. 

Treatment  such  as  this  may  be  applied  daily,  and  in  order  t 
full  benefit  may  be  derived  the  services  of  a  professional  "  rublx 
should  be  employed.     At  the  first  sitting  but  little  good  can 
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expected  to  be  evident,  especially  when  atrophic  changes  have 
been  long  in  progress ;  bnt  even  at  first,  under  skilful  handling,  a 
marked  temporary  improvement  may  be  seen  in  the  condition  of 
the  skin,  which,  being  blue  and  cold,  soon  becomes  of  a  more 
natural  hue  and  temperature,  and  finally,  at  the  end  of  the  day's 
treatment,  warm  and  moist. 

At  first,  the  skin  should  be  gently  pinched  and  movf-d  on  the 
subjacent  fascia  over  the  whole  of  the  paralysed  part,  the  muscles 
are  then  pinched,  rolled,  and  kneaded,  more  especially  in  a  direc- 
tion transverse  to  their  long  axis,  the  amount  of  force  used  being 
gradually  augmented  during  the  sitting  and  on  each  successive 
day.  Finally,  all  joints  in  anywise  stiffened,  either  by  changes 
in  themselves  or  else  by  contraction  of  surrounding  muscles, 
should  be  similarly  kneaded,  and  then  gently  but  forcibly  moved 
in  various  directions.  The  amount  of  good  to  be  obtained  by  this 
method  of  treatment  is  almost  incalculable,  and  cold,  atrophied, 
and  deformed  limbs  rapidly  assume  a  more  normal  condition,  at  the 
same  time  that  many  painful  states  pass  away. 

I  have  already  alluded  to  the  deformities  which  may  result  from 
the  atrophy  and  paralysis  of  the  muscles  as  being  in  some  cases  due 
to  a  contraction  of  the  degenerated  muscles  themselves,  in  others 
to  an  undue  action  of  their  opponents.  The  latter  conditions  can 
be  most  usefully  benefited  by  such  treatment  as  I  have  alrearly 
described,  and  by  care,  on  the  part  of  the  patient,  to  limit  the 
tendency  to  displacement.  In  the  former  circumstances,  the 
shrinking  of  the  muscle  will  often  yield  to  massage  and  passive 
exercise,  but  when  the  contraction  results  in  a  distortion  which 
cannot  be  overcome,  and  which  is  either  |)ainful  or  inconvenient, 
much  good  may  sometimes  be  done  by  the  division  of  the  t**ndoris 
which  keep  up  the  deformity,  and  a  gradual  replacement  by  m*ans  of 
orthopaedic  apparatus.  Either  paralytic  cas^^s  of  deformity  or  in  thos" 
due  to  spasmodic  contraction  of  the  muscles  but  little  pryA  can  !>• 
expected  from  galvanism  of  the  opponents,  and  this  tnatrn^nt  will 
almost  invariably  result  in  disappointment.  ITie  latter  corirjition 
as  a  result  of  nerve  wound  is  but  s^-ldom  of  lonff  duration,  and  as  it 
is  generally  due  to  irritation  rather  than  to  division  of  a  n<r.  e.  tli*- 
removal  of  the  cause  will  generally  suffice  for  tlie  cure.  While 
speaking  of  this,  I  may  mention  that  Mitchell  has  found  gnat  go^l 
to  result  from  the  injection  of  atropia  into  the  rnusci^-  itself,  in 
patients  in  whom  the  c<jntraction  was  duo  to  rlnuniatic  chan;/^H 
affecting  the  nerves. 


3i8  INJURIES   OF   NERVES. 

Treatment  of  Aneesthesia. — Tlie  treatment  o£  the  anees- 
thetic  conditwus  apart  from  the  injury  of  the  nerve  itself .  has 
appeared  to  me  to  yield  most  unsatisfactory  results.  I  am  not  at 
all  sure  that  I  have  ever  seen  any  real  good  result  from  galvanism, 
faradization,  connter-irritation,  or  any  other  method  of  treatment ; 
at  the  same  time  any  of  t!ie  above  may  be  used  so  long  as  faith  is 
not  put  in  them  to  the  exclusion  of  the  neceasary  means  for  pro- 
curing reunion  of  the  ner\-e-trunk. 

Treatment  of  Pain. — The  treatment  of  the  various  kinds  of 
pain  which  are  so  fretjut-iit  after  nerve-injuries,  is  certainly  of 
the  greatest  importance.  Perhaps  one  of  the  first  facts  most 
necessary  to  recall  to  mind  is,  that  the  pain  which  is  the  most 
acute  is  the  most  likely  to  be  transient  ;  that  if  a  patient  suffers, 
for  example,  from  "  acute  neuritis  "  with  its  consequent  agony,  the 
symptoms  may  be  combated  with  a  tolerably  iinn  assurance  that, 
provided  pain  can  be  temporarily  allayed,  the  exciting  cause  will 
gradually  pass  away.  What  then  should  be  the  course  of  treatment 
to  be  pursued  in  ''  acute  neuritis"  ?  Briefly,  an  antiphlogistic  one. 
The  part  should  be  kept  at  absolute  rest,  leeches  or  bleeding-cnps 
placed  along  the  course  of  the  inflamed  nen^e,  and  morphia  injected 
to  gi^e  ease  to  the  constant  pain  and  restlessness.  If  cold  be  grate- 
ful to  the  patient,  ice-bags  may  be  placed  along  the  Hmb;  or  if  heat 
should  afford  greater  relief,  jwultices  or  hot  fomentations  should  be 
used.  In  addition  to  the  above,  the  burning  paiu  or  "  causal^a" 
is  more  particularly  relieved  by  the  application  of  cold  water,  and 
brepingtlie  part  constantly  moist;  while  in  many  cases,  blistering, 
or  counter-irritation  of  an  extensive  skin  surface  is  of  great  benefit. 
^\'here  they  can  be  borne,  galvanism  and  massage  may  bt-  found 
most  useful,  and  in  all  cases  the  affected  limb  should  be  careftilly 
protected  from  cold.  Any  constitutional  state  requiring  treat- 
ment should  be  attended  to,  and  tonics,  good  food,  and  favonrable 
hygienic  conditions  are  all  factors  in  bringing  about  a  cure,  not 
only  of  the  pain,  but  also  of.  the  paralysis  of  the  affected 
muscles. 

When  pain  has  become  chronic  and  is  constantly  preset 
when  the  nerve-trunks  become  painful,  enlarged  and  tender — whe 
in  fact,  symptoms  indicative  of  chronic  neuritis  supervene,  ar 
are  not  amenable  to  the  different  methods  of  treatment  aire* 
described — the  (luestion  comes  before  us  whether  any  good  C 
be  exjiected  from  operative  procedures.  This  question  ia  ott4 
times  an  urgent  one,  as  the  patient  ia  frequently  willing  to  subl 
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to  almost  any  operation  mhicli  holds  out  any  prospect  of  relief 
from  an  i^ny  which  may  be  unendurable.  For  iu  chronic 
neuritis,  the  constant  wearing  pain  produces  an  abnormally  irri- 
table state  of  the  cerebral  centres,  the  health  breaks  down,  and  the 
raan  becomes  incapacitated  for  work  of  any  kind.  Several  very 
remarkable  instances  of  snch  cases  are  recorded  by  Milchell,  and, 
in  some,  the  patients  have  cheerfully  submitted  even  to  ampa- 
tation  of  the  limb,  in  the  hope,  which  was  not  always  realized, 
of  obtaining  relief. 

Up  till  very  recent  years,  the  chief  resource  of  surgerj-  in  snch 
cases  of  chronic  pain  has  Iain  in  division  or  excision  of  a  portion 
of  the  nerve-trunk  which  has  been  damaged,  but  the  results 
obtained  have  frequently  been  bo  unsatisfactory  that  amputation 
has  subsequently  been  resorted  to,  in  at  any  rat«  some  instances. 

With  regard  to  the  operation  of  neurotomy,  it  is  ad^dsable  to 
consider  what  are  the  exact  conditions  of  the  uer\"e-trunk  which 
give  rise  to  the  neuralgic  symptoms,  for  these,  as  I  have  already 
pointed  out.  are  mostly  due  to  a  chronic  inflammation  with 
induration  slowly  spreading  up  the  nerve,  and  affecting  different 
trunks  in  its  progress ;  adhesions  are  formed  with  the  surrounding 
tissues,  the  nerve-fibres  are  compressed  and  irritated  by  the 
inflammatory  growth,  and  are  maintained  in  such  a  permanently 
irritable  state  that  the  slightest  stimulus  gives  rise  to  pain. 

This  condition  is  more  likely  to  follow  on  such  injuries  as  bruises, 
torn  and  lacerated  wounds,  gunshot  injuries  and  the  like,  rather 
than  on  simple  nerve  section ;  it  may  also  be  the  sequel  of  '■  acute 
neuritis,"  If  such  cases  come  under  notice  suflScieutly  early,  and 
are  treated  by  the  methods  already  described,  it  will  seldom  be 
necessary  to  proceed  to  further  measures  to  ensure  relief.  Hut 
when  the  neuritis  has  been  long  established,  and  in  spite  of  all 
treatment  continues  to  spread  townrds  the  centres,  it  assumes  a 
condition  of  prime  importance,  and  calls  for  such  operative  pro- 
cedures as  may  be  available. 

But  the  operation  of  neurotomy  must  be  considered  as  inflicting 
a  very  severe  injury  on  a  limb,  and  one  which  shonld,  if  possible, 
be  avoided ;  a  point  the  importance  of  which  it  ia  quite  unneces- 
sary to  press,  when  we  consider  the  many  troubles  that  are  in 
store  for  a  part  deprived  of  its  nerve  supply, 

Bnt  does  an  operation  so  severe  invariably  produce  a  satis- 
factory result  ■'  To  this  we  must  give  a  dt,'cidi?diy  negative  reply, 
and  must  then  seek  the  cause  of  failure.     This  will  generally  be. 
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fonnd  in  the  fact  that  tho  inflammatory  changes  have  already 
spread  beyoad  that  part  of  the  nerve  which  has  been  divided  or 
resected.  If,  theu,  an  operation  be  decided  upon,  it  is  most 
necessarj-  that  the  utmost  care  should  be  expended  npon  a  veiy 
careful  examinat  ton  of  the  nerve-trunk,  with  a  view  of  ascertain- 
ing to  what  heitrht  the  inflammatory  or  sclerotic  changes  have 
spread.  The  tenderness  and  thickening  afford  the  most  reliable 
evidence  on  which  to  proceed,  it  being  always  remembered  that 
the  higher  up  tlie  section  is  made  the  more  likely  are  we  to  me«t 
with  healthy  fibres ;  for  the  nearitis  often  spreads  much  higher 
than  appears  from  a  casual  observation.  It  must,  then,  be  clearly 
understood  that  the  most  frequent  cause  of  failure  of  nenrotomy 
or  neurectomy,  and  of  the  continuance  and  recurrence  of  the  pain, 
is  not  the  reunion  of  the  divided  ends,  but  the  continuation  of 
morbid  processes  in  that  part  of  the  nerve  which  is  in  connec- 
tion with  the  nerve -centres.  It  would,  however,  be  wrong  to 
suppose  that  this  ia  invariably  the  case,  and  it  ia  probable  that 
in  some  few  instances  reunion  has  something  to  do  with  causing 
a  return  of  the  neuralgic  conditions  when  the  pain  is  referred  to 
the  periphery.  In  order  to  prevent  such  a  possible  contingency, 
it  is  advisable  to  remove  two  or  three  inches  of  the  nerve,  while 
some  authors  have  recommended  in  addition  that  the  upper  end 
should  be  doubled  back  upon  itself  bo  as  to  turn  the  cut  surface 
upwards;  Ibe  lower  end  may  be  treati^  in  the  same  way.  Sup- 
posing, however,  that,  as  is  sometimea  the  case,  the  painful 
condition  recurs,  the  question  then  arises  as  to  the  advisability 
of  performing  ani])utation,  provided  always  that  the  neuralgia  is 
of  sufficient  intensity  to  elicit  such  a  retjuest  from  the  patient. 
It  is,  however,  difficult  to  conceive  how  an  amputation  could  in 
any  way  benefit  the  sufferer  to  a  greater  extent  than  might  be 
obtained  by  a  simple  section  of  the  nerves  at  such  a  point  as  they 
would  bo  cut  in  the  operation,  and  as  several  failures  have  been 
recorded,  the  treatment  is  not  one  I  should  care  to  recommend  aa 
a  curative  measure.  It  may,  perhaps,  be  adopted  in  order  to 
relieve  the  patient  of  a  useless  and  cumbrous  appendage,  thou^ 
this  ia,  of  course,  entirely  a  question  for  his  own  consideration. 

We  must  then  omi  that  the  results  of  neurotomy  and  nenrety 
tomy  are  not  altogether  satisfactory,  and  it  remains  to  be  con- 
sidered whether  any  treatment  can  be  adopted  which,  while  mora 
eSicacions,  is  free  from  the  drawback  of  inflicting  a  permanent 
injury  on  the  parts  supplied  by  the  damaged  nerve. 
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Until  the  most  recent  years  we  might  have  looked  in  vain  for 
any  suggestions  as  to  additional  operative  procedures,  but  of  late 
the  results  obtained  by  ner\-e-stretching  have  been  so  successful 
in  cases  similar  to  those  which  are  under  notice,  that  I  shouldjn 
all  cases  practise  this  operation  before  proceeding  to  neurotomy  or 
neurectomy. 

As  I  shall  again  return  to  the  subject  of  nerveH5tretchin;.f,  f 
shall  not,  at  present,  enter  into  further  details. 


CHAPTER  XX. 

SSTTBOTOMT   AND  METJRECTOaTY. 

By  the  term  "Neurotomy"  ia   impliM  division   of   n  nerw,  bj 
"  Neurectomy  "  excision  of  a,  portion  of  its  length. 

In  tbe  case  of  neurotomy,  the  operation  may  either  be  perforewd 
by  the  Bubcutaneous  method  or  by  first  exposing-  the  neire  bj 
means  of  an  incision  through  tlie  soft  tissues. 

Supposing  that  it  is  necessary  to  expose  the  nerve  for  tia 
performance  of  either  neurotomy  or  neurectomv,  the  incisioii  in 
the  skill  should,  as  a  rule,  run  parallel  to  the  oourBe  of  the  nerve- 
trunk,  tliough  in  certain  cases  this  rule  may  be  departed  tvM- 
Such  operations  are  much  facilitated  in  the  case  of  the  extremitid 
by  a  previous  fssanguiuation  of  the  limb  by  the  use  of  in 
Earn  arch's  bandage. 

Aa  in  the  case  of  ligature  of  vessels,  there  are  certain  *'  seftta  of 
election  "  for  tJie  exposure  of  the  chief  nerves,  and  it  ia  at  sndi 
places  that  they  can  be  exposed  with  the  least  amount  of  darauc 
to  the  surrounding  parts. 

'Pile  following  is  a  brief  description  of  the  operative  procednm 
by  which  those  nerves  which  are  the  most  likely  to  call  lor 
surgical  interference  may  be  exposed  : — 

The  Supra-orbital  Nerve. — The  supra-orbital  notch  ots 
always  be  rradily  felt.  The  nerve,  after  emerging  from  tlu 
orbit  at  the  notch,  passes  directly  upwards  towards  the  scalp.  It 
may  be  exposed  by  an  incision  carried  through  the  skin  fascia 
and  orbicularis  muscle.  In  this  case,  as  in  that  of  the  snpra- 
troohlear,  the  usual  rule  of  making  the  incision  parallel  to  the 
course  of  the  nerve  may  be  de])arted  from,  and  the  skin  may  be 
incised  in  a  line  parallel  to  the  eyebrow  and  just  below  it  tie 
reason  being  that  transverse  scars  in  this  situation  are  less  per- 
ceptible than  are  longitudinal  ones. 

The  Supra -trochlear  Nerve. — Tlie  pulley  for  the  snperior 
oblicjuo  muscle  may  usually  be  readily  felt  at  the  inner  angle  of 
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the  orixr:  db*-  sxaevcnsiiMHr  j»m^  ^i.^!j   asi^^^uic —     js.'-- 
it,  and  eax  vt  r»aiaii*ft  nr  m  jicar<7i   «zsiLHr  ^^    Loft    .-B-s.ii.rs-r 
expose?*  /if  -ait   mncv^frnmii    i#rr^.    wr   »    -rrL»-    aci-r-    ^ 
inner  s^  :t  Ta»*  irnir: 

which  ti.'  Zj*n»  ■•aii^rjwt  Ji   Ji    t    Is^    tnsmn    .—in     '^    "li-?^ 

•  •  * 

depth  thac  aif^T  'jt  jvui^m^ 

In  exposing?  jkij  c^  ^a**-  inuwju^  if  -ii*-  Irrit  vr— •>  --v-  -^ 
face,  thf-re  i»  r(f:«n  ^rr'jLZJjfiVjai^  iu«rtin?r  i^^nnx  -^i^  -.--ww^ .  -»*  nr 
accompany  then.  Af:-rr  llnsarairiur  wm  w-r:*^  ^^  -,--^-r  ■**- 
readily,  the  remaffiiT.g'  ka&misrTtiair^  ji  v!^r  ir*--*fr*fi  -.r-  ^-.-rv:- 
pressure  with  dry  lint  cr  ^pcmr*   fiir  ^^--^rai    Tj:niir»-»  :    - 

wav  a  much  mon*  §arL»fACC»srr  x>Tr  -,f  -:i»*  .i**— •*  *;hi    -i^  'r.T^,-„<\ 
than  if  blood  is  conrhiiiallj  -Jr^r.lnsr  it;  inrt  nil  in  or  '^i*-  ▼■  inrt 

The  Inflerior  Dental  Werre— yinu*rr.»w  vs^^^-rir.r/ii   7*t  - 
been  devised  in  ordr-r  zo  rnyA^  ^ia  3«^-.     T!i#-  rV.i-rrr.nT  v- 
chief : 

First.  A  cuTT^A  inciaion  ia  siade  irrh  ^i**  ^-n/^it-r  •  '  rnr>r^ 
immediatelv  behind  th*^  ansit*-  rif  •lit*-  atr.  T^i**  .luurf^^-^  r':w.--  - 
exposed  and  reflected,  and  zh»t  ry.ne  »  'r-onvn*-^  -.nry.ntri^  ,<»  ^a^.*^* 
foramen — ?>..  at  a  pcnit  a}y>it  r^ni*  Inrh  wrl  t  viflta--^  '*  -  ' '^ 
lower  msLrcrin  of  the  j;fcTr.  Tr.e  .-•^•i'^*  .<  "«•*>-'  :*i>'<«  "/  '  *  ^  --r^  •  ^ 
from  abo'.v  downwani*  acr^«t»  •r.'»  v>rrr'>  -/  •--•  -•'-^r   -.-   -z-^-- 

Second.  An  inc;3:on  la  rr.a.'i'^'  rA.-i  >'  v.  ---  v>r,^r-  vt/-  v*'    -* 
ramus  of  the  jaw.     The  rx,r-^  .*  *7v.*<e^    *'-^  .-.*.'">,     -,^^^  /-  --: 
is  separated  by  the  f:n;?er.  v.^:  •r.>  r.>^  •    r"^/-''<       ••    "  -  -   - 
enters  the  dental  canal.     Ir  '5ir.  r,-'.-^  '/"  -:.*^  '-.    '".%     *--•-• 
a  blunt  hook  or  an  anetrrrvA  :.fi:frfm,>.     V>.  <  vv^^t  ^,'      -»    '-.vv 
mended  bv  Chauvel. 

Tliird.  An  inci-^ion   ui  rr,Ade  y^%.^.  •',  *"  ^  i'  /— r."   "^'/ '    '** 
tli<.'  ramus.     All  the  ti>/-i.'je*  forrr. ! r. /  ♦,'. ^  ♦  r.  /  -^  ',>^k»  '/   ' ^  ' "^  •-'*  ^     - 
the  exception  of  the  r/itj/y/--.!*  r.',"rr-v,*?&r.*    ^-^   <     <-*/:        *        "*  >. 
ptrry^roid  muscle  JH   ft^rf/ara*>yi  *>;-  *>.':  f. './-f    '^:'.':   ' '-^   '-   •  •      / 
posed  as  in  the  pn-vioj-:  OjVfri*iv.. 

Foiirth.  Th*' cli'^'Jf  JJ:  JTie;»^'/i  ,//,,'/,>-/:  i,       ''v.     '/  "^v '.,•'. 
loid  proceJSH,  at  th"  l'tv<-j    of  t/:^  .',v;  v/   '•      '  ^  *    '- -'^   v^^   .'-/»-.   .# 
soiif^lit  for  iji  the  hi^/rrioid  ;,'//,;., 

Fifth.  The  an;^le  of  th"  j^iw  /.•  4iy  •/   f—.v*/.    ,•;  '  -'    -'-/  '''^'^  /' 
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»r  exposure  by  means  of  nn  incisioa  similar  to  that  described  b 
Ktbe  first  method  of  operating. 

SixtU.  The  lower  jaw  may  be  disarticulated  after  the  joint  hit 
rbeen  exposed  by  an  incision  behind  it,  and  the  nerre  songkt  f» 
I  close  to  its  emergence  from  the  foramen  ovale.  {Recommended  bv 
I  Cr6d6.)' 

Seventh.  The  nerve  may  be  reached,  without  any  skin  incisitic. 
r  thi-ougli  the  mouth.     Tlie  operation  is  performed  as  follows  :■ 

llie  mouth  being  opened  as  widely  as  possible  with  a  gaj? 

I  on  tlie  side  opposite  to  that  on  which  the  nerve  is  to  be  expcscd 

I  ftn  incision  is  carried  along  the  anterior  border  of   the  ramos 

I   the  lower  jaw,  extending  from   the    last    upper  molar  to  the  a 

resjiundiug  tooth  in  the  inferior  maxilla;  the  luucoljs   meuhn 

being  divided,  the  finger  can  be  inserted    between    the  inten 

pterygoid  muscle  and  the  ramus  of  the  jaw.      The  muscle  beiia 

pushed  inwards,  the  sharp  spike  of  bone  at  the  orifice  of  theiif 

ferior  dental  canal  will  then  be  the  best  guide  to  the  ner\-e  whiA 

may  be  caught  up  as  it  enters  the  foramen  by  the  backward  swi-rt 

of  a  sharply  curved  aneurysm  needle.     Care  ia   requisite  toavi~ 

mistaking  the  internal  latei-al  ligament  of  the  jaw  for  the 

(Recommended  by  I'aravicini,  Letievaut,  and  WaJaham.) 

Eighth.  Ur.  Sonnenberg  has  instituted  a  new  operation  for 
excision  of  a  portion  of  the  inferior  dental  nerve.     The  head  _ 
held  strongly  backwai'ds,  an  incision  is  begun  one  centimetre 
a  half  in  front  of  the  angle  of  the  jaw  and  continued  alonir  ti 
body  of  the  lower  jaw  for  three  to   four  centimetres    as  f«ri 
the  facial  artery,  an  incision  which  corre3]H)nds  roughly  to  tt 
insertion  of  the  masseter  muscle.     The  inner  surface  of  the  lowu^ 
jawbone  is  next  exposed,  and  the  internal  ptirj-goid  13  sep«nld 
from  the  bone.     The  nerve  may  now  be  felt,  and  is  easily  dtm*ra^^ 
the  surface  with  a  blunt  hook.     Tfie  advantages   enumerated  1 
the  author  are — i.  The  wound  is  small.     2,  The  operation 
performed.      3.  The  bleeding   ia  insignificant.     4.  The  caiwule 
the  submaxillary  gland  is  left  intact,  and  so  no  burrowing  cantal 
place.     5-  The  nerve  is  easily  found.     6.  A  large   piece  can  1 
removed.     7.  The  wound  is  favourably  situate  for  healinir   ^i 
the  scar  is  small  and  in  an  unobjectionable  place.t 

In  estimating  the  value  of  these  several  operations,  tJiere  ia, 
think,  little   difficulty  in  putting  some  of  them  aside    at   one 

t  7t;j, Oct,  16.  1883. 
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Those  which  I  have  numbered  as  the  fourth,  fifth,  and  sixth,  have 
nothing  to  recommend  them  in  my  opinion,  for  they  either  tend  to 
disfigure  the  face  or  are  unnecessarily  severe.  That  operation 
which  I  have  placed  third,  also  involves  a  considerable  wound  on 
the  face,  and  is  not,  in  my  opinion,  advisable.  If  any  skin  incision 
is  to  be  practised  at  all,  I  think  that  the  one  recommended  by 
Sonnenberg,  and  for  the  reasons  given  by  him,  is  the  best,  although 
the  operation  in  which  the  ramus  is  trephined  probably  allows  a 
more  free  exposure,  and  excision  of  a  larger  amount  of  nerve. 
The  operation  from  within  the  mouth  is,  however,  the  one  which 
I  think  the  best  of  all,  for  it  certainly  allows  of  thorough  ex- 
posure, and  does  not  leave  any  scar.  I  should  endeavour  to 
expose  the  nerve  by  this  operation,  before  making  any  skin 
incision. 

As  to  the  danger  of  any  of  these  procedures,  some  operations  — 
r.f).,  those  of  disarticulating  the  jaw,  or  exposing  the  nerve  in  the 
sigmoid  notch — necessarily  endanger  the  facial  nerve,  and  in  any 
operation  the  inferior  dental  artery  may  be  injured.  I  am  only 
aware  of  three  cases  in  which  this  accident  has  actually  happened. 
One  is  recorded  by  M.  Monod,*  who  at  a  discussion  at  the  Soc.  de 
Chir.  de  Paris,  said  that  he  knew  of  a  case  in  which  during  the  intra- 
buccal  operation  the  haDmorrhage  fjom  a  wound  of  the  inferior 
dental  artery  was  so  profuse  as  to  necessitate  the  ligature  of  the 
external  carotid.  The  other  two  instances  are  recorded  by  Weir  t 
and  Glutton.}  In  one  of  these  the  bleeding  was  arrested  by 
plugging,  in  the  other  by  the  application  of  pressure  forceps  for 
twenty-four  hours. 

In  any  of  the  operations  I  have  mentioned,  but  especially  in 
that  in  which  the  bone  is  trephined,  there  may  result  periostitis  or 
necrosis,  and,  in  the  intra-buccal  operation  especially,  the  patient 
may  be  unable  to  eat  solid  food  for  several  days,  and  the  face  and 
neck  may  be  much  swollen  and  inflamed. 

The  Mental  Nerve  is  readily  exposed  without  any  skin  in- 
cision. The  angle  of  the  mouth  being  retracted,  and  tlie  lips 
depressed,  an  incision  should  be  madi-  throiigh  the  mucous  mem- 
brane opposite  to  the  space  between  the  two  bicuspids,  and 
parallel  to  the  alveolar  b(jrder  of  the  gum,  but  rather  nearer  to 
the  lower  edge  of  the  body  of  the  jaw  than  to  the  alveolar  margin, 

*  Bull,  ile  la  Sfjr.  <U  Chir.,  1883,  p.  84. 

f  AnnaJs  of  Hurtjfry,  June  3,  1887. 

X  Ht.  Thomas^s  HonpUal  J^ei^jrU^  \ol.  xv.  p.  20S- 
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Tlii'  nerve  will  be  found  emerging  from  its  bony  caual  opposite  (J 
tlie  interval  between  tlie  two  bicuspids. 

The  liingrual  Nerve.— This  nerve  is  not  often  operaltxl  a^m. 
but  I  think  that  quite  the  beat  means  of  exposiog  it  is  tUat  re- 
commended by  Mr,  Lucas.* 

A  suture  is  passed  through  the  tongHe  on  that  side  of  tJio 
septum  on  which  the  opiTation  is  to  be  performed.  The-  tni^ue 
is  somewhat  forcibly  pulled  towards  the  opposite  side  of  iht? 
mouth,  and  the  lingual  nerve  can  then  be  felt  standing  out  as 
a  firm  band  beneath  the  mucous  membrane.  A  eharp-poiu'ed 
hook  is  passed  under  the  nerve,  and  the  latter  is  exposed  by 
anipping  the  mucous  membrane  which  covers  it. 

In  other  cases  where  the  tongue  is  fixed  by  cancerous  growth 
the  nerve  is  beat  exposed  where  it  lies  in  close  contact  with  the 
body  of  the  jawbone,  and  where  it  can  easily  be  felt  as  a  rounded 
and  tender  cord,  just  beneath  the  mucous  membrane  below  xhe 
first  lower  molar  tooth. 

Meckel's  Ganglion. — Meckel's  ganglion  haa  been  exposed 
by  osteoplastic  section  of  the  superior  maxilla,  but  this  operation  is 
unnecessarily  severe. 

The  better  operation  is  one  that  has  been  practised  by  American 
surgeons  more  than  by  others,  and  is  performed  as  follows  : 

An  incision  is  made  in  the  cheek  with  its  centre  opposite  the 
infra-orbital  canal.  Bleeding  having  been  checked,  a  portion  of 
the  anterior  wall  of  the  antrum  is  removed  with  a  half-inch 
trephine.  A  stout  bristle,  a  piece  of  quill,  or  a  slender  probe,  is 
then  passed  as  a  guide  along  the  infra-orbital  canal,  and  the  floor 
of  the  latter  is  carefully  cut  away  from  below  with  bone  scisst^s 
until  the  ^wsterior  wall  of  the  antrum  is  reached.  Car©  aliould  bo 
taken  not  to  divide  the  nerve,  for  it  is  the  best  guide  to  tie 
ganglion. 

The  trephine  is  next  applied  to  the  posterior  wall  of  the  antrum 
and  the  bone  having  been  removed,  the  ganglion  will  be  most  e 
found  by  tracing  the  nen-e  back  until  its  junction  with  the  Iatt«< 
is  reached.     With  a  curved  pair  of  scissors  the  ganglion  may  thea  J 
be  separated  from  its  other  branches,  and  removed  still  at taclied  to-l 
the  infra-orbital  trunk.     Should  there  be  troublesome  hemorrhage   I 
after  the  posterior  wall  of  the  antrum  has  been  removed,  pressure 
with  the  finger  or  a  pad  of  lint   should  be  applied.     Bleeding  is 
beat  avoided  by  taking  great  care  not  to  lacerate  the  tissues  poa- 

-•  BriHih  ilciUca'  Jm-rnul,  [£84,  tol.  ii.  p.  775.  ■ 
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terior  to  the  antmm  by  the  trephine.     By  thr  aid  *.€  %  z 

light,  as  recommended  by  Chavmeee  and  Wftlfth^c:,   t^  CA^-zjff: 

part  of  the  operation  is  rendered  easTr. 

The  operation  described  above  is  practicably  tL«  orl^ii-i^f 
recommended  by  Camochan,  bat  some  modificaruas  ^t^  'jrr':. 
introduced  in  the  manner  of  its  performanoe. 

The  Facial  Herve. — ^The  foliowine  op<?rfe£:o;i  «^u  rnr 
described  bv  Banm*  and  is  recommend>ed  br  iLf^r.  \-.tz^.zs; 
An  incision  is  made  behind  the  ear.  commfTkcinz  ^r  a  ^.-Lr.t 
opposite  the  meatus,  and  carried  at  first  down  wards  acd  fo'Tv^rcs 
to  a  point  immediately  below  the  lobuli^.  th-^n  prclctytd  a." '.s: 
perp)endicularly  nearly  to  the  angle  of  th*-  jaw.  A  5sr.*l.  rri::*- 
verse  incision  can  be  made,  if  n*-cefiBary.  below  th*r  y:L.zj^  br  rr/:.' 
angles  to  the  first  incision.  The  edge  of  the  st^rz-o-a.^^cA  '^ 
exposed,  and  the  muscle  is  drawn  downwards  a.id  Cr-tw4.Ti*. 
The  parotid  gland  is  drawn  forwards.  The  prj«ifrrior  a^:r>--ijfcr 
artery  and  vein  may  require  division,  as  may  al*o  a  p^r:  '.f 
the  great  aaricnlar  nerve.  The  facial  nerve  wi.'I  b*  f«>r:>i  .n- 
mediately  above  the  upper  border  of  the  digastric  zrLzjc.^,  I:. 
order  to  facilitate  the  disoo\'ery  of  the  nerve.  whicL  1j  kt:.^.  *.v2 
difficult  to  distinguish,  Dr.  Keen  t  has  reooE:rr.ewi<*rf  thAT  •*>-  >;.  i 
of  a  fine  electrode  should  be  used,  as  its  cr^tact  wliiL  \ca  z^-r  r 
would  be  indicated  by  contraction  of  the  facial  ir.  wn^. 

The  facial  nerve  has  also  been  expr/rr-d  by  if'-*--r  r-y  ^.v,^...*:r 
incision  J  in  front  of  the  ear:   but  this  rr--*h.'/i  1.%  ..-.   i     •--»>-'-* 
inferior  to  that  of  Banm.  the  n^-r-.e  l>-;r.jf  r.'.^r^  c.rf.-  ..•  *%  Ar^-: 
on  account  of  its  having  aln^y  d:rid-=-d  Ir.*.-,  -•>.  '.r..-:   '.nc.cr.^' 
and  on  account  of  the  bl*-edinjf.  which  i.n  j^-r.-r%  .*  :>  — 

The    Spinal    Accessory   Kervc.— 7>.-^»    /.  -^      r.i;     . 

exposed  either  before  or  after  irn  tr^r..*.*.  ',f  */-'    -rr^- r-..',--/^^**:  ,■ '. 
muscle.     It  is  more  easily  ei|y>*erf  Ir.  'he  jirvrr  *.r.  -.at  rr. 

To  divide  the  nerve  Ijefore  it  enVrr*  tr..*:  ^r>rr.r>--.-.;i^v,'.':  ".  .»*^  > 
an  incision  should  be  made  alonjr  tr.^  %z,^jr^xx  va-:.^  '/  *  •*  -*■  '^ 
from  the  level  of  the  lobule  of  the  ear  f-.r  a-  -..tfArr^*:  -/  -  r-,  -.i',:-*^< 
or  a  little  more.  The  edge  ui  the  rr.  w,  ^  ->-..'./  ^zy/v-r,  \*\^. 
drawn  outwards,  the  m-r/e  wili  be  v:er.  *-:.•'':*'..-./  *  *^  ^  y.  ' 
rather  above  the  level  of  the  hyo:<i  r/'/r.e. 

To  expose  the  nerve  after  it   \ja  p<wwe^i  •"..-/-./:'.    •^-.*'    rf-»---.v- 

f  Anik^jU  of  ,^r^,fy  4\»y  t'O/, 
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mastoid,  an  incision  should  be  made  parallel  to  the  posterior 
border  of  the  latter,  with  its  centre  a  little  below  the  middle  of  a 
line  drawn  from  the  mastoid  process  to  the  clavicle.  It  is  at  this 
point  that  the  nen^e  emerges  from  the  muscle. 

Superficial  BrancIieB  of  the  Cervical  Flezus. — ^The 
small  occipital,  the  great  auricular,and  the  snperficial  cervica,l  nerrcB, 
may  ail  be  exposed  readily  by  incisions  along  the  posterior  border 
of  the  Bterno- mastoid  muscle.  The  two  latter  branches  emerge 
from  behind  the  muscle  at  the  centre  of  a  line  drawn  from  the 
clavicle  to  the  mastoid  process,  and  therefore  close  to  the  spinal 
accessory  trunk.  From  the  latter  they  may  be  distinguished  by 
their  direction,  for  the  spiral  accessory  passes  in  a  downward  and 
outward  direction  to  the  trapezius,  whilst  both  the  great  auricular 
and  the  superficial  cervical  curl  forward  over  the  stemo-mastoid 
muscle,  the  former  passing  also  upwards,  whilst  the  superficial 
cer\-ical  has  an  almost  transverse  direction. 

The  small  occipital  nerve  is  best  reached  by  an  incision,  with  its 
centre  just  below  the  junction  of  the  upper  with  the  lower  two- 
thirda  of  a  line  drawn  from  the  clavicle  to  the  mastoid  process, 
parallel  to  the  jiosterior  edge  of  the  stemo-maatoid. 

The  Brachial  Plexus. — The  brachial  plexus  may  be  ex- 
j>osed  either  in  the  neck  or  in  the  axilla. 

In  the  former  situation  the  incision  may  be  made  either  parallel 
to  the  clavicle,  as  in  the  operation  for  ligature  of  the  subclavian 
art.ery,  or  else  parallel  to  the  anterior  border  of  the  trapeadus 
muscle.  In  either  casf,  the  only  structures  to  be  divided  are  the 
akin  and  platysma  with  the  superficial  and  deep  fascife.  The 
nerve-trunks  are  readily  recognized. 

In  the  axilla,  the  brachial  plexus  is  reached  by  an  mcision  in 
its  middle  line,  parallel  to  the  long  axis  of  the  humerus.  After 
division  of  the  skin  and  fascia  the  nerves  come  at  once  into  view. 

Nerves  of  the  Upper  Arm. — The  MnUan  Nvrw  is  easily 
reached  by  an  incision  carried  along  the  inner  edge  of  the  biceps 
muscle  in  the  middle  of  its  length.  At  this  place  the  nerve  crosses 
the  brachial  artery  in  a  direction  from  without  inwards. 

'Hie  Uhuxr  Kerrc  may  be  ex]iosed  by  an  almost  similar  incleion, 
but  in  the  middle  of  the  arm  will  bo  found  lying  a  little  to  the 
inner  aide  of  the  brachial  artery.  Below  this  point  it  rapidly 
leaves  the  vessel,  passing  inwards,  to  reach  the  groove  behind  the 
interna]  condyle  of  the  humerus.  In  the  latter  situation  the  nerve 
is  readily  felt,  and  easily  exposed  by  a  small  longitudinal  incuion. 
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The  Mii8CiilOHq[>iral  'Nmrwe  is  most  readily  reached  on  the 
outer  side  of  the  arm  between  the  triceps  and  biceps  muscles. 
The  incision  should  be  made  in  a  line  drawn  from  the  external 
condyle  of  the  hnmeros  to  the  tip  of  the  acromion  process,  and  its 
centre  should  be  midway  between  the  external  condyle  and  the 
insertion  of  the  deltoid  muscle  (Wiet).  If  the  separation 
between  the  triceps  and  biceps  is  carefully  sought  for,  and  these 
muscles  held  apart,  the  nerve  will  readily  be  felt  rolling  over  the 
smooth  surface  of  the  humerus,  and  may  be  exposed  with  a  few 
touches  of  the  scalpel.  In  many  cases  the  cutaneous  branch  c/  the 
musculo-spiral  will  be  first  met  with,  lying  also  between  the 
triceps  and  biceps,  but  placed  much  more  superficially  than  the 
trunk  of  which  it  is  a  branch. 

Nerves  of  the  Forearm. — ^The  M^^inn  Snrt  is  eaaly 
reached,  close  above  the  wrist-joint,  by  an  incision  on  the  inner 
side  of  the  palmaris  longus  tendon,  at  about  the  c^mtre  of  the 
flexor  surface.  Only  skin  and  fascia  require  diviifioa.  but  in  it* 
transit  to  the  hand  the  nerve  passes  beneath  the  annular  ligament. 

The  Ulnar  Nertf  may  be  exposed  by  an  incision  through  the 
skin  and  fascia,  on  the  outer  side  of  the  Rtxor  carpi  nliisavi 
tendon,  an  inch  or  two  above  the  wrists-joint.  In  this  nhuaktif/n, 
the  ulnar  nerve  lies  a  good  deal  more  de<rply  tlian  dr^^  th- 
median,  and  is  further  covered  by  an  additional  layer  of  the  de^p 
fascia.  The  ulnar  artery  lies  in  contact  with  the  nerv*r.  on  it^ 
outer  side. 

The  RtuUal  Nerve  is  easily  accessible  at  the  plac'*  where  it 
passes  from  under  the  tendon  of  the  supinator  radii  lon^s  to  the 
back  of  the  wrist.  The  centre  of  the  incision  should  be  at  a 
point  about  three  inches  above  the  wrist-joint. 

The  Qreat  Sciatic  Nerve. — ^To  define  the  course  of  the 
great  sciatic  nerve,  draw  a  line  from  a  point  Ix'tween  the  great 
trochanter  and  the  tuberosity  of  the  ischium,  but  half  an  inch 
nearer  the  latter  than  the  former,  to  the  middle  of  the  popliteal 
space. 

The  nerve  is  most  readily  exposed  by  an  incision,  alx)ut  three  or 
four  inches  in  length,  commencing  just  above  the  lower  portion  of 
the  gluteal  fold.  The  skin  and  fascia  having  been  dividf*d,  together 
with  a  good  deal  of  firm  fat,  the  lower  edge  of  the  gluteal  muscle 
will  come  into  view.  The  biceps  muscle  will  th(»n  be  seen  appear- 
ing from  under  the  cover  of  the  gluteus  maximus.  The  deep 
fascia  being  divided  with  a  few  touches  of  the  scalpel,  the  sciatic 


CHAPTER  XXI. 

NERVE-STEETCHIWO. 

The  anbject  of  nerve-stretching  is  one  which  has  not  occnped  iit 
attention  of  surgeons  for  more  than  sixteen  years,  and,  indeed, 
it  has  excited  hut   little   interest   until  within   the   last  ten  8 

twelve. 

First  brought  into  notice  by  b  most  successful  case  reported  \ 
a  German  surgeon  in  1872,  the  operation  was  in  the  coarse  of 
few  years  pressed  upon  the  attention  of  the  medical  profession  b 
physiologists  who  had  carried  out  innumerable  experiments  a 
various  animals.  I  have  no  doubt  that  these  experiments  were* 
use  in  directing  attention  to  a  remedy  which  was  but  little  kno' 
and  that  without  them  we  should  be  in  ignorance  of  many  11 
toiuieal  and  physiological  changes  induced  by  this  operation ;  1 
on  the  other  hand,  many  of  these  experiments  are  much  at  v 
with  one  another,  and  the  deductions  to  be  drawn  from  them  a 
by  no  means  clear. 

Further,  had  it  not  been  for  some  of  tliese  experiments,  clnimt 
which  have  been  proved  to  be  false,  would  not  have  been  made  <i 
behalf  of  nerve-stretchiug,  and  our  present  knowledge  of  its  ini« 
position,  from  a  therapeutical  point  of  view,  would  have  been 
attained  much  sooner. 

In  investigating  the  subject  of  nervL"-st retching  I  have  neces- 
sarily been  led  to  a  study,  more  or  leas  complete,  of  the  vsHon) 
experiments  alluded  to  above,  but  it  does  not  ap|>ear  to  me  to 
be  either  necessary  or  advisable  to  criticize  them  seriatim,  Tha 
task  would  be  an  arduous  and  a  lengthy  one ;  the  end  attainect' 
thereby  may  be  more  easily  reached.  In  the  following  pages  I 
aliail  endeavour  to  summarize  the  net  results,  and  to  place  tbem 
before  my  readers  in  as  condensed  a  form  as  possible.  I  b' 
only  allude  to  those  experiments  which  appear  to  me  to  be  the 
most  important  or  the  most  trustworthy,  and  shall  pass  over  those 
which  seem  either  unnecessary  or  misleading. 
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I  propose  to  treat  first  of  the  anatomical  and  physiological 
changes  which  are  fonnd  to  occur  after  operation,  and  then  to 
consider  the  manner  in  which  the  operation  may  be  supposed  to 
produce  its  therapeutical  effects.  After  this,  I  shall  proceed  to 
describe  the  various  morbid  conditions  for  which  the  operation 
has  been  performed,  and  shall  endeavour  to  assess  its  value  in 
each. 

The  Extensibility  and  Strengrth  of  Nerves.— The  first 

experimenter  in  this  field  was  Paul  Vogt.  His  results  were  pub- 
lished in  1877.*  The  investigations  were  conducted  upon  the 
dead  body,  after  the  following  manner : — 

The  median  nerve  having  been  exposed  in  its  entire  length, 
weights  were  attached  to  one  end.  A  weight  of  three  kilo- 
grammes produced  a  lengthening  of  two  centimetres.  A  further 
weight  produced  a  maximum  lengthening  of  another  centimetre. 
After  this  stretching  the  nerve  returned,  by  virtue  of  its  elasticity, 
to  its  natural  dimensions,  but  in  cases  where  a  considerable  weight 
was  applied  for  a  great  length  of  time,  a  permanent  lengthening 
of  two  millimetres  resulted. 

The  relative  amount  of  extensibility  was  found  to  increase  the 
greater  the  length  of  nerve  operated  upon,  so  that  in  very  short 
pieces  of  nerve  little  or  no  extensibility  could  be  established, 
whilst  in  long  portions  the  increase  of  extensibility  was  more 
than  could  be  accounted  for  by  a  simple  increase  of  length  in  the 
portions  stretched. 

The  extensibility  of  the  nerve  was  found  to  be  greatest  in  the 
parts  nearest  to  the  spinal  cord.  There  was  a  gradual  diminution 
of  extensibility  as  the  periphery  was  reached.  This  fact  was 
proved  by  placing  two  pins  in  the  nerve  at  a  distance  of  three 
centimetres  apart  in  the  upper  end,  and  two  other  pins  at  a 
similar  distance  apart  close  to  the  periphery.  The  whole  nervi^ 
being  then  stretched,  the  pins  near  the  central  end  were  found  to 
liave  become  separated  to  a  distance  of  six  centimetres,  whilst  thost» 
placed  at  the  periphery  almost  maintained  their  previous  relative 
position. 

The  total  amount  of  stretching  of  which  a  nei've  is  capable  has 
been  estimated  to  be  about  one-twentieth  of  its  whole  length.  The 
ner\^es  of  the  upper  extremities  are  said  to  be  more  extensible  than 
are  those  of  the  lower. 

My  own  investigations  le^d  me  to  agree  with  the  above,  and  I 

*  Die  Nervendehnung  ah  Operation  in  des  Chir.  Praxis.     Leipzig. 
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think  that  they  are  not  materially  at  variance  with  those  of  other 
writers. 

The  strength  or  breaking-strain  of  the  nerves  has  been  investi- 
gated by  various  experimenters,  and  with  the  widest  differences  in 
reaulta. 

Perhaps  the  first  thmg  that  strikes  the  investigator  of  this 
subject  is  the  comparatively  enormous  weights  that  the  nerve- 
trunks  will  sustain.  All  experimenters  agree  in  this,  though 
differing  in  details. 

In  1878  TillauK  "  published  the  results  of  hia  investigations  on 
the  resistance  of  the  nerve-trunks.  As  a  result  of  a  series  of 
experiments  on  sciatic  nerves  entirely  separated  from  the  rest  of 
the  limb,  he  found  that  the  breaking-strain  to  a  force  applied 
in  the  long  axis  of  the  ner\-e  was  about  112  lb. ;  that  of  the 
ulnar  and  median  under  similar  conditions  varied  from  45  lb.  to 
100  lb.  It  was  noted  that  the  nerves  were  especially  liable 
to  rupture  at  certain  points:  thug  the  median  usually  broke 
about  the  level  of  the  elbow,  the  sciatic  at  its  exit  from  the  sciatic 
notch. 

Trombetta  t  gives  the  following  results  as  the  mean  of  various 
experiments : — 


The  breaking -St  rain  of  the  s< 


Llemal  popliteal 


infra-otbital 
Eupra-orbilnl 
mental 
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More  recently,  Mr.  Symington,  of  Edinburgh,  has  published  the 
results  of  experiments  made  on  the  sciatic,  in  which  the  force  was 
applied  in  a  line  transverse  to  the  long  axis  of  the  limb,}  the 
method  of  procedure  being  as  follows  :~ 

The  ner^e  having  been  exposed,  the  corpse  was  placed  on  its 
back,  and  the  buttocks  and  knees  supported  on  blocks.  An 
S'shaped  hook  was  then  passed  around  the  nerve,  and  weights 


J/erf.  Ch!r.  <la  Xerfi.  t  5n,'Z,<  Si 

Drilith  Me-lical  Journal,  May  37.  1SS2. 
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were  rapidly  added  until  it  gave  way.  In  eight  adults  the  average 
weight  required  to  produce  this  result  was  140}  lb.,  and  the 
author  concludes  that  a  loop  of  the  sciatic  would,  as  a  rule, 
support  the  weight  of  the  body  for  a  short  period.  As  Mr. 
Symington  remarks,  the  spot  at  which  the  rupture  occurs  is  of 
considerable  interest,  and  his  conclusions  are  at  variance  with 
those  of  Tillaux,  already  quoted,  for  in  eight  cases  the  nerve  itself 
did  not  break,  but  its  connections  with  the  spinal  cord  and  mem- 
branes were  detached,  the  nerve-roots  being  torn  out  from  their 
attachments  to  the  medulla. 

On  opening  the  spinal  canal  and  observing  its  contents  during 
the  operation,  it  was  found  that  the  main  strain  was  borne  by  the 
dura  mater  where  it  was  continuous  with  the  nerve-sheath,  and 
that  but  little  traction  was  exercised  on  the  spinal  cord  itself. 
Should  the  dura  mater,  however,  become  torn,  a  very  slight  force 
was  found  sufficient  to  tear  the  roots  from  their  connection  with 
the  cord. 

In  the  six  other  cases  operated  on  the  nerve  broke  at  the  point 
where  the  hook  was  applied. 

In  1883  Gillette*  published  the  results  of  numerous  experi- 
ments which  had  been  conducted  by  himself  on  the  breaking-strain 
of  nerves.  He  found  that  it  differed  much  in  different  subjects, 
and  that  this  difference  appeared  to  bear  some  relation  to  the 
cause  of  death  and  the  condition  of  the  body  experimented  upon. 
He  tabulated  his  results  as  follows : — 


EwperimenU  on  Stretching  the  Sciatic  Nerve, 

Weight  nscd. 
Kilogrammes.        , 

^200 


133 

130 


Seven  patients    who 
died  of  heart  dis- 
ease.    Nerve-roots/  no 
torn  out,  but  nerve  |  1 10 
not  torn.  I  105 

I  95 
Did     not    break    in 

healthy  man  of  40 

years      .        .        .    200 

^200 

In     five     paralytics,  I  130 

nerve  torn  out,  not^  100 

broken.  \  100 

1 75 

Separated  at  insertion  into  cord. 


Weight  used. 
Kilogrammes. 


Patients  who  died 
of  cancer. 

Nerve  torn. 


Bull  de  In  *Sor.  de  Chir.,  1883,  p.  165. 
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EipcTi-mtntt  on  the  ,S>ici(ie  Nerce. 


Stintzing,"  in  liia  valuable  memoir  on  nerve-stretchinij,  has 
ehown  that  the  breaking-strain  varies  not  only  within  the  wide 
limits  already  indicated,  but  that  it  is  greater  in  the  living  than 
in  the  dead  animal.  In  one  case  which  he  mentiona  the  breating^ 
weight  of  the  sciatic  in  a  dead  animal  was  found  to  be  eqaol  to  • 
about  half  its  body-weight,  whereas  in  another  living  animal  it 
amounted  to  i.S  of  the  body-weight. 

In  his  Bradshaw  Lecture  on  nerve-stretching,  Professor  ilxr- 
shallf  Bummames  some  of  the  experiments  in  the  following 
table: 


Crnral         ....  83 
iQCercutl  popliteal       .         .114 

Great  Eciatic— Sj-mington  S6-176 

Tillaiw        .  iiS-117 

Gillette        .  165 

Trombetta  .  S3-2S8 

.,              CeccLerelli .  154-Mo 

That  the  various  exjienments  should  have  yielded  varying  resolta 
is  only  what  might  have  been  expected.  The  breaking^train  of 
muscles,  tendons,  and  of  bones  also  differs  materially  under  different 
conditions  aud  in  diffiTent  subjects. 

It  is  well  known  that  the  resisting  power  of  all  tissues  is  modi 
greater  during  life  than  aftvr  death.  This  is  always  very  notice- 
able in  the  muscles,  and  appears  to  be  true  of  the  nerves  to  a  leaa 
extent. 

The  condition  of  the  body  ex[)erimented  on  must  of  necea 
exercise  I  lie  greatest  possible  influence  on  such  a  subject. 
powerfully  built,  robust  man,  who  has  been  killed  by  an 
the  cohesion  of  all  the  tissues  is  much  greater  than  in  an  enfe 


'   Uelier  Ktrvendthnunff.     Iicipzig,  1883. 
t  BritUh  Medical  Journal,  1SS3,  vol.  ii.  p. 
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peraon  who  lias  died  a  lingering  death.  In  the  young  the  tissues 
are  both  stronger  and  mort'  elastic  than  in  the  old,  and  if  experi- 
ments be  condacted  soon  after  death  the  difficulty  of  tearing 
any  structure  is  much  greater  than  where  decumiH>sition  Is  in 
progress. 

In  view  of  such  considerations  it  is  to  be  expected  that  experi- 
ments, conducted  on  bodies  of  all  kinds  and  in  widely  differing 
states,  should  yield  very  varying  results. 

Nevertheless,  these  results  possess  an  undoubted  value  of  tlieir 
own,  and  provided  that  it  is  nnderslood  that,  from  their  nature, 
they  cannot  be  accurate  in  every  particular,  they  afford  much 
useful  information  with  regard  to  tlie  amount  of  stretching  to 
which  any  given  ner\'e  can  be  safely  subji'Cted. 
,  In  connection  with  this  question  of  the  resisting  power  of  nerves, 
another  point  lias  arisen,  and  has  obtained  very  midue  prominence. 
It  is  whether  or  no  the  spinal  cord  can  be  nnrlinnimllji  influenced 
by  stretching  of  the  peripheral  nerve-trunts. 

The  following  is  a  brief  summaiy  of  the  evidence  collected  from 
\-arioufi  sources  respecting  the  effect  of  ner%-e-st retching  npon  the 
cord : — 

Harless  and  Haber  state  that  the  cord  is  not  moved  by  pulling 
on  the  nen-es.  A'ogt  agrees  with  this  statement.  Tlie  brothers 
J-'ieber  saw  the  cord  move  upon  their  forcibly  Hexing  the  thigh, 
the  knee  beiug  extended.  Gussenbauer  saw  both  the  cord  and 
the  medulla  move  on  stretching  the  sciatic.  Braun  found  that 
the  cord  moved  different  amounts  at  different  lieights,  and  con- 
cludes that  the  cord  moves  about  one-twelfth  of  an  inch  in  the 
lumbar  region  and  one-seventieth  at  the  first  dorsal.  The  cord  is 
therefore  stretched.  Dana  found  that,  at  the  level  of  the  first 
lumbar,  there  was  a  movement  of  the  cord  downwards  of  about 
one-fifteenth  of  an  inch ;  at  the  level  of  the  sixth  dorsal  a  move- 
ment of  one-twentieth  of  an  inch.  In  these  experiments  the  leg 
was  extended  upon  the  thigh  and  the  thigh  flexed  upon  the  trunk. 
The  sciatic  nerve,  in  another  experiment,  was  e.vjwsed  and  drawn 
upon  directly.  It  was  found  that  a  pull  of  201b.  moved  the 
cord  perceptibly,  and  a  pull  of  altout  501b.  caused  a  slight, 
hardly  perceptible  movement  of  the  medulla.  The  movement  of 
the  cord  on  pulling  the  sciatic  was  slightly  less  than  that  obtained 
by  subcutaneous  stretching.  In  a  cat  a  traction  of  10  lb.  caused 
the  cord  and  dura  mater  to  move  very  perceptibly." 
*  Niiff  York  Mtdictd  Jtteord,  vol.  nii.  p.  11 1. 
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Gillette*  ia  of  tho  opinion  that  the  cord  may  be  mov^  by 
atretcMng  the  sciatic  uen'e  in  tlie  dead  human  subject. 

Professor  Marshall  f  and  Mr,  Horsley  are  of  opinion  that  traction 
on  the  sciatic  in  the  corpse  does  not  cause  any  perceptible  move- 
ment in  the  cord. 

In  the  opinion  of  most  of  the  writers  who  deny  that  the  cord 
itself  can  be  stretched,  the  effect  of  the  stretching  ia  not  perceptible 
above  the  membranes,  as  far  as  which  they  consider  that  it  can  be 
propagated, 

I  have  repeated  the  experiments  myself  on  various  dead  bodies, 
and  only  once  have  I  seen  any  considerable  movement  occur  in  the 
cord.  In  this  case  the  force  used  was  so  great  that  the  nerve  itself 
broke.     In  several  other  cases  I  have  observed  slight  movements. 

For  my  own  part.,  I  have  no  doubt  that  there  is  a  certain 
amount  of  riglit  on  both  sides.  Where  the  nerves  ar«  strong 
enough  to  bear  a  very  excessive  traction,  a  certain  amount  (rf 
movement  may  be  propagated  to  the  spinal  coi-d.  Where  the 
nerves  are  weak  they  break  before  the  necessary  amount  of  force 
can  be  apjjlied. 

Again,  my  own  experiments  have  satisfied  me  that  the  amount 
of  rigor  mortis  materially  influences  the  result.  When  all  the 
muscles  of  the  gluteal  region  and  of  the  thigh  are  firmly  con- 
tracted, the  amount  of  lateral  pressure  exercised  upon  the  nerve- 
trunk  is  so  gi-eat  as  to  prevent  the  effects  of  the  stretching  being 
propagated  to  any  distance. 

And,  again,  the  conditions  differ  materially  in  the  living  and  the 
dead.  In  the  former,  the  cellular  tissue  around  the  nerve  is  loose 
and  yielding,  in  the  latter  it  is  much  denser  and  firmer. 

I  cannot  doubt  that  the  influence  of  nerve-stretching  is  pro- 
pagated to  a  greati.T  distance  before  than  after  death. 

But,  looking  at  the  matter  from  a  practical  point  of  view,  the 
ainouut  of  stretching  re([uired  to  affect  the  spinal  cord  is  infinitely 
greater  than  would  be  used  by  any  cautious  surgeon.  And  it  must 
be  ri'membeied  that,  even  supposing  the  cord  could  be  mechanicaLIy 
infiueuced  by  traction  applied  to  the  seiatic,  this  conclusion  does 
not  apply  to  tho  other  and  smaller  trunks,  all  of  which  would  brcftk 
before  sufficient  force  could  be  applied. 

To  this  latter  remark  one  exception  must  be  made.  If  the 
brachial  plexus  be  exposed  in  the  neck  the  cord  can  certainly  bo 
drawn  upon  if  sufficient  force  be  applied. 

•  Loc,  cil.  +  0]\  elt. 
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Anatomical  Changes  caused  by  Nerve-stretching^.  -~ 
Till'  anatomical  cliaiiges  caused  by  nerve-al retching  were  first 
investigated  by  Harlesa  and  Haber  (in  1858*),  who  noticed  that 
the  sheatli  became  tighter  and  appeared  to  exercise  some  con- 
striction on  the  contained  tubules. 

In  1864  \'aleiitin  confirmed  this  observation,  and  extended  the 
investigation.  He  showed  that  thi-  nerve-tnbules  were  both 
elongated  and  narrowed,  and  that  the  stretched  nerve  was  quite 
capable  of  returning  to  its  nomml  calibre. 

In  1877  Vogtf  described  various  changes  which  he  had  seen  to 
occur  in  the  connective  tissue  of  the  nen'e-trunk.  He  found  that 
at  the  place  where  the  stretching  had  been  jierformed  there  was 
effusion  of  blood  from  the  vessels  of  the  perineurium,  and  that  the 
nen'e-truuk  was  loosened  from  its  attachmeats  to  the  sheath. 
Both  above  and  below  the  seat  of  operation  there  were  found 
similar  ecchymosi's  which,  in  the  case  of  the  sciatic  nerve,  were 
moat  marked  in  the  popliteal  space,  and  at  the  exit  of  the  nerve 
from  the  sciatic  notch.  The  vessels  which  were  not  torn  were 
found  tortuona  and  tiilated,  and  not  only  did  this  dilated  condition 
tend  to  persist,  but  within  a  week  or  two  numerous  new  blood- 
vessels were  formed,  and  the  nerve-trunk  which  had  been  stretched 
became  much  more  vascular  than  it  was  before  the  operation. 

Latteanxf  an-ived  at  similar  conclusions  to  Vogt,  and  further 
described  a  cell  proliferation  in  the  perineurinm,  with  degenerative 
changes  in  the  peripheral  nerve-bundles  themselves. 

Qiiin(|uaud  and  8cheving,§  in  1881,  showed  that,  as  far  as  the 
nerve-fubules  themselves  were  concerned,  the  changes  induced  by 
nen'e-stretching  wem  the  same  as  those  which  followed  on  section. 
The  extent  of  these  changes  depended  upon  the  amount  of  stretch- 
ing to  which  the  nerve  had  been  subjected. 

On  the  fourth  day  after  operation  the  nuclei  of  the  sheath  had 
proliferated,  and  the  rayelino  had  become  segmented.  In  another 
animal,  twenty-five  days  after  the  nerve  had  been  stretched,  it 
was  found  that  the  degeneration  was  most  marked  in  the  fibres 
near  the  surface,  those  in  the  centre  being  in  places  yet  inlact. 
On  the  forty-fifth  day  not  only  were  there  many  tubes  in  a  state 
of  advanced  degi-neration,  but  a  few  apparently  newly  formed 
fibres  could  be  distinguished. 

The   degeneration    of    nK-rve-fibres    was    most    marked   in   the 

•  Zeii.fiir  Bal.  3M..  1859,  p.  446.        t  -''"<■•  ''"■         X   '"•^"  ftuBaiiU,  1876. 
S  Tkitt  'iihevinff,  18S1;  and  Cmiij'l.  Jlcnil.Jelii  ^cJeBiul,  1 88  i-z,  vol.  Hi.  p.  II 9. 
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central  portion  of  the  stn-tehed  nerve,  and  extended  as  Higli  as 
the  junction  of  thL-  two  roots,  thougli  wlifther  the  latter  were 
themselves  affected  is  not  clear. 

Marcus*  examined  nerves  which  had  been  subjected  to  stretch- 
ing at  various  times  at>er  the  operation  had  been  performed. 
From  the  third  day  after  the  operation  lie  found  some  nerve- 
fibres  which  appeared  intact  and  others  in  which  the  myeline  waa 
segmented,  and  in  which  the  loss  of  continuity  fi-om  absence  of 
the  axis  cylinder  left  no  doubt  of  their  degeneration.  Other 
tubes,  again,  lu-  found  filled  with  a  granular  transparent  substance. 
In  some  of  these,  whose  myeline  had  disappeared,  the  sheath  had 
fallen  in  and  lay  in  contact  witli  the  axis  cylinder. 

Marcus  also  noticed  a  great  increase  in  the  number  and  size  of 
the  nuclei  of  the  neurilemma.  In  the  nerve  of  a  cat,  eight  days 
after  operation,  the  lesions  just  described  were  found  to  be  limited 
to  the  central  end  of  the  nerve  operated  on,  while  the  peripheral 
end  remained  normal.  In  another  cat,  which  waa  examined  four 
days  after  operation,  there  was  found  to  be  no  change  in  the  nerve 
whatever,  although  aua?sthesio  was  complete. 

Wietf  also  described  degenerative  changes  such  as  are  met 
with  in  cases  of  section,  and  which  I  have  already  deecribed  m 
dealing  with  the  pathology  of  nerve-injuries.  Both  Marcus  and 
Wiet  have  obseiTed  that,  in  cases  of  forcible  stretching,  not  only 
is  there  a  tendency  to  segmentation  of  the  myeline  and  to  break- 
ing of  the  .sheath  of  Schwann,  bnt  that  the  axis  cylinders  them- 
selves may  be  torn  across. 

In  this  country  the  breaking  of  the  nerve-tubules  and  segmen- 
tation of  myeline  above  mentioned,  as  well  as  the  apparent 
constriction  of  the  nerve-fibres  by  the  sheath,  described  by  Haber 
and  Harless,  have  been  confirmed  by  Professor  Marshall  and  Mr, 
Horsley.J 

Tarnowski,  in  a  paper  to  which  I  shall  again  refer,  confirms  the 
fact  that  the  clianges  that  occur  in  tlie  individual  nerve  bundles 
and  tubules  are  of  exactly  tlie  sHme  character  aa  those  met  witk 
after  section,  and  further  shows  very  clearly  that  the  amount  of 
these  degL'ueralive  changes  in  tlie  peripheral  end  bears  a  direct 
relation  to  the  force  witli  which  the  nerve  has  been  stretched. 

This  autlior  finds  timt  all  the  degenerative  changes  are  much 
more  marked  in  the  peripheral  end  of  the  stretched  ner\-e  than  in 
the  central  end. 

•   Compl.  Benil.  ilt  In  Sor.  .If  Iliol.,  1881,  vol.  iil.  p.  IIO. 
^  T/il,cirAgr^..llou.,SSi.  *  l.«.  ell. 
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The  following  couclnsions  may  be  drawn  an  to  the  Anatomical 
cliaiigea  caiised  by  nerve-strt-tchiiig : — 

First.  The  sheath  ia  partly  loosened  from  its  attachment  tn  tlie 
nerve,  and  at  the  tMime  time  is  narrowed,  and  bo  constricts  the 
uerv-e-tubnles. 

Second.  Tfie  blood-vessels  of  the  sheath  an-  torn,  and  ecchy- 
moses  occur.  The  vessels  become  tortuous  and  dilated,  and  after 
a  time  the  nerve-trunk  becomes  more  vascular  by  reason  of  the 
formation  of  new  blood- vease Is. 

Third.  Tliere  is  an  increase  cif  the  connective-tissue  cells  uf 
thu  sheath. 

Fourth,  The  ner\-e-tubideB  theniBelvt-a  may  be  more  or  U-m 
toni.  The  axis  cylinder  breaks  less  easily  than  do«'8  the  myeline 
sheath  and  the  sheath  of  Schwann.  Thi-  peripheral  tnbuW  siiRcr 
more  injury  than  the  central  ones. 

Fifth.  As  n  result  of  the  injury  inflicted  upon  the  nerve-t iib-s. 
detfeneration,  with  segmentation  of  inyeline,  multiplication  of 
nuclei,  and  breaking  up  of  the  axis  cylinders  ensues  in  a  similar 
manner  to  that  which  follows  npon  section. 

Sixth.  New  nerve-tubules  are  formed  and  the  nerve  becomes 
completely  regenerated.  'ITiis  occurs  mucli  more  rapidly  than  when 
the  nerve  has  been  completely  divided. 

Seventh.  Quinquaud  has  noticed  in  some  cases  a  thickening  of 
the  fibrous  tissue  of  the  sheath,  and  a  secondary  degeneration  of 
the  nene-tubules,  due  to  their  compression  by  the  newly  formed 
fibrous  tissue. 

CliaiigeB  in  the  Spinal  Cord  induced  by  Nerve- 
stretching:. — Although  other  invetiti gators  had  examined  th'- 
condition  of  the  spinal  cord  after  inti^rference  with  the  ]>eriphera! 
nerves,  the  first  complete  description  of  any  morbid  changes  in 
the  spinal  medulla  was  recorded  by  Hayem." 

M.  Hayem  avnlsed  the  sciatic  nerve  in  two  young  nibbitN.  and 
killed  the  animals  two  months  later. 

A  microscopical  examination  of  the  spinal  cord  showed  a  geiieral 
atrophy  of  the  lateral  half  on  the  side  on  which  the  operation  had 
been  performed. 

In  the  grey  matter  the  nerve-cells  were  found  to  be  shrunken, 
and  the  nerve-fibres  were  constricted  by  an  iacrease  in  the  con- 
Bective  tissne  of  the  neuroglia, 

■  Arehloft  lU  Phj/iiotogie,  187},' vol.  1,  p.  504, 
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In  the  white  matter,  the  atrophic  changes  were  tnoBt  1 
the  columns  of  Goll  and  the  poat^ro-lateral  tracts. 

These  conditions  were  considered  by  Hayein    to    be   dne  I 
myelitis  started  by  the  injury  which  the  tearing  out  of  the  ntrre 
had  inflicted  upon  the  spinal  cord. 

In  a  further  communication  to  the  Soci^t^  de  Biologic  i 
the  same  experimenter  showed  tliat  the  deffenerative  i 
mentioned  tended  to  siJread  n]»  the  whole  length  of  the  cord. 

In  1S77  Mayser*  coufinned  the  descriptions  of  Haven 
cases  also  the  sciatic  nerves  were  completely  tora  out. 

In  the  Archiirs  de  Ncurolmjir  for  May  and  Jnlv.  1 
most  careful  and  elaborate  paper  by  Dr.  Pauline  Tarnovski, 
embodying  the  conclusions  arrived  at  after  more  than  fortv  M- 
amiuations  of  spinal  cords  removed  from  animals  at  varving  time* 
after  the  operation  of  nerve-stretching. 

The  animals  experimented  u^wn  were  rabbits,  the  amount  of 
the  stretching  force  was  measured  in  each  case,  and  varietl  frotn 
500  grammes  to  5  kilos.  The  sciatic  nene  was  always  the  one 
experimented  upon.  The  animals  were  killed  at  times  ■ 
from  forty-eight  horn's  to  six  months  after  operation. 

In  those  cases  in  which  not  more  than  a  weight  of  500  oramnifs 
had  been  used  to  stretch  the  nerve,  the  only  change  found  in  th" 
cord  was  a  simplo  and  transient  hypenemia,  which  left  no  ni*r- 
manent  traces  of  its  occuiTence. 

In  cases  in  which  weights  of  4  to  5  kilos  had  been  nsed,  the  oixrra- 
tion  was  followed  by  haemorrhages  and  myelitis.  About  the  seventh 
day  these  changes  resulted  in  the  formation  of  Kbi-ous  tissue 
which  extended  in  the  form  of  a  network  and  compressed  the 
nerve  elements.  ITie  column  of  (Jol!  on  the  side  on  which  tlie 
stretching  had  b(>en  performed  was  always  the  part  first  affect>-d 
by  the  sclerotic  change.  The  colunms  of  Burdach  and  tho  intra- 
medullary' ptirtions  of  the  jjosterior  roots  were  next  affec 
(iradually,  the  whole  of  the  posterior  columns  were  implicated  I 
the  invasion  of  fibrous  tissue  and  constriction  of  the  nerve  < 
ments,  so  that  in  time  there  was  established  a  definite  atrophya 
tile  whole  of  the  posterior  column. 

In  the  grey  matter  similar  changes  were  seen — namely,  hieiiiai 
rUages  and  inBamiuatory  exudatioji    soon  after   the    injury, 
sclerosis  with  atroiihy  of  tJie  nen-e-cells  after  an   interval  of  tin 
These  changes  were  more  marked   in  the   posterior  than   in  td 

.•  Arrh.flir  P.,,rl,:al..  1877. 


NERVE.STRETOHINO. 


343 


anterior  horns,  but  even  in  the  latter  the  deatructlon  of  cells  with 
Tacuolation  was  evident. 

Amongst  other  changes  there  were  seen  a  distension  of  the 
central  canal  with  a  plastic  exodation,  and  a  multiplication  of  the 
nuclei  of  the  neui-oglia. 

All  the  changes  enumerated  were  most  marked  in  the  lumbar 
re^n,  and  never  affected  the  side  of  the  cord  opiwsite  to  that  on 
which  the  traction  had  been  made. 

The  author  considers  that  the  lesions  described  are  due  to  the 
mechanical  interference  witli  the  cord  in  the  act  of  stretching. 

The  communication  of  which  1  have  given  the  above  summary 
appears  to  be  one  of  much  im]x)rtance,  and  1  am  inclined  to  credit 
entirely  the  accuracy  of  the  obaer\-ationa. 

Phyaiolog-ical  EflFects  of  Nerve -stretching.— The  phy- 
siological effects  of  nerve-stretching  have  been  studied  by  very 
numerous  experimenters,  and  after  mucli  controversy  certain  defi- 
nite results  have  been  obtained,  whilst  many  others  are  stilt  under 
debate. 

In  1858,  Harlesa  and  Haber"  published  a  short  paper  on  this 
subject,  and  their  conclusions  were  confirmed  and  elaborated  by 
Valentin,t  in  1864.  The  latter  obser\-er  was  followed  by  Schleich 
in  18714  and  by  Totschech  in  1875.5  "^^^  conclusions  of  the 
latter  observer  agreed  with  and  supplemented  those  of  his  pre- 
decessors, and  may  be  shortly  summarized,  as  follows  : — 

First.  In  a  decapitated  frog,  a  slight  stretching  of  the  sciatic 
nerve  causes  a  slight  increase  of  the  reflex  excitability  of  the  limb. 

Second.  A  further  and  stronger  stretching  reduces  the  abnormal 
excitability. 

Third.  An  inci-ease  of  the  stretching  depresses  the  excitability 
below  normal. 

Fourth.  Very  strong  stretching  destroys  the  excitability. 

Fifth.  The  (Hm-fion  in  which  traction  is  made  affects  the  result. 
If  traction  be  made  in  u  direction  away  from  the  cord  anaesthesia 
is  more  marked  than  paralysis.  If  the  traction  be  made  in  tiio 
opposite  direction  the  reverse  conditions  obtain. 

In   1877,  Conrad  II  arrived  at  the   same  conclusions,  and  also 

•  Op.  cii. 

t   Venui^ie  elner  Phyiiol  Ptitk,^,  ihr  Ntmn,  a  Abthei!,  1S64. 
t  Zeit.fnr  Btol.,  Band  vii.  1871, 
'   I   Inaug.  Diuert.  MUnchtii,  1875. 
n  Inaug.  DiueTk  OrU/ivatd,  18761 


■■xpreaseij  his  opinion  that  the  sensory  functions  were  more  easily 
interfered  with  by  nerve-stretching  than  were  the  motor  functions. 
Both  this  author  and  Dnvault*  showed  that  almost  complete 
aneesthesia  might  be  caused  by  stn-tching,  and  that  sensatiffit 
might  subsequently  be  rapidly  restored. 

Tarchanolf.t  Laborde,!  and  Quiuquaud.^  in  the  following  jean 
published  the  results  of  further  experiments.  They  showed  that 
not  only  was  sensibility  affectfd  in  varying  degrees  according  to 
the  force  of  the  stretching,  but  that  the  motor  functions  were  also 
more  or  less  impaii'ed.  When  the  stretching  had  been  vigorOQ^ 
the  ana?sthesia  might  pei-sist  for  weeks. 

In  iSSi.  Wiet||  showed  that  although  after  a  moderate  stretch- 
ing there  was  no  reflex  contraction  caused  by  pinching  the  foea 
supplied  by  the  stretched  nerve,  yet  that  the  limb  was  readily 
moved  whi-n  another  part  of  the  body  or  limb  was  irritated. 

Not  only  may  the  sensory  and  motor  functions  be  interfet«d 
witli,  but  trophic  chtmges,  similar  to  ihose  met  with  after  nerre 
section,  may  occur  in  the  parts  supplied  hy  the  stretched  nerve. 

These  were  first  noted  by  Quinquand  and  recorded  in  the 
Comptts  R-ii-his  (/f  /'(  .SVw.  ,/,■  Biol.  (18S1-2.  vol.  iii.  p.  120).  The 
trophic  changes  consisted  in  the  ulceration  and  falling  off  of  the  toea. 

Undoubtedly  the  best  description  of  the  jjhysiological  results  of 
nerve-stretching  is  to  be  found  in  the  mr^nog^aph  by  Stintejng,  of 
which  the  following  is  a  very  brief  siimmarj' : 

The  author  concludes  that  the  stretching  of  a  mixed  nerve  pro- 
duces a  paralysing  action  in  the  sphere  of  distribution  of  tliis 
nerve.  This  paralysing  action  affects  equally  mobility,  sensilnlity, 
and  troi>hic  and  vaso-raotor  inlluences.  The  degree  of  paralyas 
is  proportiuimte  to  the  force  with  which  the  stretching  haa  been 
done.  The  symptoms  are  essentially  those  of  degenerative  atrophy 
of  the  muscles.  Helatively  to  the  electrical  reaction  on  stretching 
perves,  the  author  observes  that  the  excitability  of  the  sciatic  hj 
induced  and  continuous  currents  disappeai's  fn>m  the  second  to  iha 
sixth  day  when  the  stretching  has  been  violent,  sometimes  even  on 
the  first  day.  The  diminution  of  excitability  appears  first  in  the 
trunk  of  the  sciatic,  then  in  its  branches,  and  then  later  in  the 
peroneal  branch.  Even  when  it  has  conqiletely  disapi>eared  ex- 
citability may  reappear  about  the  eleventh  to  the  fifteenth  week, 

P  •  TkheirAffrAfaHonilePnri'f.tSye.  f  Tliiac  ii<Afriwj. 
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WTieii  the  atretcliing  has  be.^n  slight,  the  electrical  reactions  in  the 
muscles  present  no  modifications.  Orn^  can  notice  sometimes  a  slight 
diminution  of  irritability,  sometimes  complete  reaction  of  degene- 
ration ;  but  the  appearance  of  this  last  is  not  general.  Thus,  if  the 
stretching  has  been  great,  reaction  of  degeneration  may  show  itself 
in  the  first  f<^w  days :  if  not,  at  the  end  of  six  weeks. 

'Hie  diminution  of  sensation  is,  speaking  generally,  proportionate 
to  that  of  movement.  As  far  as  the  trophic  troubles  are  concerned, 
they  do  not  appear  except  after  very  vigorous  stretching.  The  one 
which  is  noticed  first  is  atrophy  of  the  muscles,  which  may  make 
its  appearance  in  the  first  week.  The  stretching  of  the  nerve  has 
also  an  infiuence  upon  the  same  nerve  of  the  opposite  side,  and 
causes  an  increased  excitability  in  both  its  sensory  and  motor 
filaments,* 

It  will  thus  be  seen  that  the  lesions  and  iihysiological  changes 
that  occur  after  nerve-stretching  are  much  what  might  be  expected, 
when  we  consider  that  the  effect  of  the  operation  is  to  cause  a 
l>artial  or  complete  tearing  of  the  nerve-tubules,  and  degeiierati^-e 
clianges  such  as  usually  follow  after  section. 

The  amount  of  these  changes  will  depend  ujxm  the  amount  of 
the  stretching,  and  it  seems  probable  that  the  functions  of  the 
sensory  fibres  are  more  easily  interfered  with  than  are  those  of 
the  motor. 

^Vnother  point  remains  for  consideration,  and  is  one  which  has 
given  rise  to  much  discussion  and  difFen^nce  of  opinion.  It  concerns 
the  effect  produced  by  nerve-stretching  on  the  functions  of  the 
spinal  cord. 

Quinquaud,t  in  1881,  described  the  occurrence  of  certain 
plienomena  which  followed  on  nerve-stretching,  and  to  which  he 
gave  the  name  of  "Transfi-rt  Mecanique."  According  to  this 
author,  if  the  right  sciatic  nerve  be  stretched  to  a  sufficient  extent 
to  cause  slight  anseathesia,  a  rapid  return  of  sensation  may  be 
induced  by  stretching  the  sciatic  nerve  of  the  other  side. 

In  a  further  communication  the  same  author  showed  f  tliat 
anaesthesia  could  be  produced  in  the  left  limb  as  well  as  in  the 
right  by  stretching  the  right  sciatic  nerve.  The  ansBstheaia  on 
Jlie  left  aide  was,  however,  very  transitory. 

In  another  experiment  Quinrjuaud   first    produced   a    certain 

•   Utb*r  Xtrrvmlehitutig,  Leipzig,  tSSi. 
t  Sot.  ^  Biol..  Uaich  19,  1881.  J  «iU,  April  23,  1881. 
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nmount  of  antcBthesia  by  stretcliing  the  nlnar  nerve,  and  tad^l 
that  it  disappeared  on  a  subsequent  stretching  of  the  sciatic. 

Brown- SL'C[uflrd  *  adduced  further  evidence  of  Ihc  effect  of  nen"e- 
stretching  in  the  functions  of  the  spinal  cord. 

He  found  that  after  a  transverse  section  of  the  riglit  side  of 
the  spinal  cord  in  the  dorsal  region,  there  ensued  aniesthesia  of 
the  left  hind-leg,  and  hypera^stheaia  of  the  right.  Stretching  of  the 
left  sciatic  restored  sensation  in  the  left  limb,  and  half  an  hoar 
later  there  was  hypera?slheaia  of  the  same  side. 

Tlie  same  obser\-era  also  satisfied  themselves  that  after  pro- 
ducing epilepsy  in  certain  animals  by  a  section  of  the  sciatic  nerve, 
the  epilepsy  could  be  cured  by  stretching  the  proximal  end  of  the 
divided  nerve. 

These  experiments  hai'e  been  repeated  by  others  witli  contniy 
results. 

pR'VOst,"  in  an  excellent  memoir,  denied  that  the  resnlte  of 
Hrowu—Seriuard  and  of  Quinquaud  were  accurately  deduced.  He 
did  not  find  that  stretcliing  of  one  nerve  restored  the  lost  bcb- 
sation  in  a  part,  supplied  by  another  nerve  previously  stretched. 
Nor  did  he  find  any  restoration  of  sensation  in  the  parts  rendered 
anaesthetic  by  section  of  the  cord  to  result  from  stretching  of 
the  sciatic. 

Debove  and  Laborde|  also  investigated  the  claims  made  by 
Quinquaud  and  Browu-Sefjuard,  and  did  not  obtain  the  T«eslt6 
described  by  them. 

WietJ  investigated  afresh  the  claims  of  Brown-Sequard  relatim 
to  the  cua-e  of  artificially  induced  epilepsy  by  nerve-stretching, 
and  again  with  a  negative  result.  lie  concluded  that  there  wai 
no  evidence  that  this  form  of  epilepsy  was  amenable  to  nerve- 
stretching. 

Finally,  8tintzing,  after  further  elaborate  investigations,  OMl- 
cluded  that  not  only  does  stretching  of  the  nerve  on  one  side 
not  induce  anaesthesia  of  the  other,  but  that  it  causes  an  incrftaae 
in  the  excitability  of  both  the  sensory  and  nen-ous  functions  oa 
the  side  opposite  to  the  one  on  which  the  operation  has  beat 
performed. 

l''ront  a   careful   consideration  of  the  claims  of  the   difl!ei«nt 

I*  Soc.  lie  liivt.,  Jan.  29,  iSSl. 
t  Iter.  Med.  Je  la  Sui»e  Itonoiiie,  :SSi,  p.  4<3g.  ^m 
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Bothors  I  have  quoted,  I  feel  convinced  that  the  ven,'  extra- 
ordinary results  claimed  by  Brown-S(kiuard  are  not  to  be 
depended  upon.  They  are  contrarj-  to  all  we  know  of  the 
functions  of  the  spinal  cord  and  of  the  nerves,  and  hare  not 
been  coiifirmecl  by  subsequent  invest igationa. 

In  my  opinion,  any  conclusions  drawn  from  experiments  on 
animals  as  to  the  amount  of  anicathesia  and  hypei-testhesia 
present  at  any  one  time,  must  be  open  to  the  most  serious  error. 
The  animals  are  quit*  unable  to  express  themselvta  except  by 
cries  or  by  movement,  and  the  most  erroneona  opinions  may  be 
formed,  eqwcially  if  the  investigator  is  on  the  kmk-out  for  the 
confirmation  of  previously  conceived  ideas. 

In  the  human  subject,  however,  the  question  of  anccsthesia  or 
of  motor  changes  is  readily  settled.  With  the  exception  of  the 
sciatic,  no  cases  oF  reflex  antesthesia  or  paralysis  have  been 
noticed  after  nerve -stretching,  and  it  may  safely  be  concluded 
that  the  results  of  the  operation,  whatever  they  maj'  be,  are 
limited  to  the  distribution  of  the  nerve  operated  upon. 

But  in  the  case  of  the  sciatic  nerve  there  have  been  noticed  in 
rare  instances  alterations  in  the  motor  and  sensory  functions  of 
nerves  on  the  opposite  side  of  the  body,  and  corresponding  to 
those  which  have  been  stretched. 

Thus,  Fenger  and  Lee"  describe  a  case  in  which,  after  stretch- 
ing of  the  left  sciatic  nerve  for  the  cure  of  sciatica,  there  was 
temporary  anfesthesia  in  the  distribntion  of  the  small  sciatic 
nerve  on  both  sides,  with  paralysis  of  the  sphincter  ani,  I  have 
seen  precisely  similar  results  after  stretching  of  the  right  sciatic 
for  a  similar  cause,  and  should  conclude  that  these  cases  supply 
sufficient  evidence  to  show  that  in  stretching  of  the  sciatic  nerve 
some  effect  may  be  produced  iifwu  the  spinal  cord,  but  thai  there 
ia  no  evidence  of  such  a  result  in  the  case  of  the  other  nerve-trunks. 
Perhaps  this  is  what  might  have  been  expected  from  a  considera- 
tion of  the  mechanical  effect  produced  on  the  cord  by  forcible 
stretching  of  the  sciatic. 

Mode  of  Action  of  Iferve-stretching  employed  ae  a 
Method  of  Treatment.— The  following  are  the  cliief  theories 
as  to  the  modf  of  action  of  nenc-stri-tchiug  whi-u  I'niployed  as  a 
method  of  treatmen*.     It  may  act : 

First.  By  caoaing  an  increase  in  the  vascularity  of  the  nen-e- 

•  Journal  of  -Vercou*  anJ  Mralal  Iiitcain.  New  York,  April  iSSi, 


348 


IJJJURIES  OF  NERVES'. 


fi'iink  the  nutrition  of  tlie  latter  is  improved,  and  its  functJonB  a 
perfornied  in  a  more  vigorons  manner  (Vogt). 

Secondly.  By  separating  the  nerve-trunks  from  any  abnormal 
adhefiiona,  or  froni  pressure  by  surronnding'  cicatricial  tissne. 

Thirdly.  By  restoring  to  the  nerve-centrea  their  proper  eontr 
of  the  functions  of  the  peripheral  nerves  (Callender).  TTiis  thw 
may  be  further  eiqilained.  The  author  is  of  opinion  that  by  \i 
continued  ]«rripheral  irritation  the  peripheral  ner\-es  may.  so  to 
say,  become  emancipated  from  their  reliance  upon  the  cenlml 
nervous  ayBt«-m,  By  the  temporary  ari-est  of  the  conveyance  of 
abnormal  impreasionB  the  centres  may  regain  their  inilufiice  o^■ef 
the  nerves  which  have  been  stretched." 

Fourthly.  By  causing  changes  in  the  trophic  cells  situated  iii 
the  nerve-gangiia  and  in  the  spinal  cord,  whereby  alterations  in 
the  trophic  conditions  may  be  induced  in  the  nerve-fibres  as  well 
as  in  the  parts  to  which  they  are  distributed. 

Fifthly.  By  causing  traction  on  the  nervi  nervorum,  and  by 
separating  them  fi-nm  any  abnormal  adhesions  which  they  may 
have  contracted  to  the  sheath  (Marshall).  This  theory  has  been 
advanced  in  order  to  explain  more  particularly  the  action  of 
nerve-stretching  in  cases  of  neuralgia. 

Sixthly.  By  the  partial  or  complete  laceration  of  the  nerve- 
fibres  in  the  different  nerve-bundles.  In  this  case  the  action  of 
nerve-stretching  would  closely  resemble  that  of  neurotomy. 

It  is,  in  my  opinion,  most  probable  that  several  of  tlieee 
explanations  are  correct,  and  1  believe  that  in  many  cases  the 
results  of  nerve-stretching  are  obtained  by  its  action  in  several 
direclions. 

The  tJieory  that  the  good  effects  of  nerve-stretching  are  due  to 
an  improvement  in  the  nutrition  of  the  ner\'e.  brought  about  by 
an  increase  in  its  vascularity,  is  incapable  of  definite  proof  or 
refutation.  If  .\n9tie  is  correct  in  saying  that  neuralgia  is  "  th^ 
prayer  of  the  nerve  for  blood,''  then  it  ia  probable  that  i 
increased  vascularity  described  by  \''ogt  may  be  directly  1 
ficial.  It  is  evident,  however,  that  the  good  results  obtained  i 
nerve-stretching  in  other  cases  cannot  all  be  so  readily  ex|)lainFd.^fl 

I  feel  quite  certain   tliat  by  the   second   theory  many  of  tlK 

satisfactory  results  of  nerve-stretching  can  be  most  satisfactoril 

explained.     It  is  evident  that  when  a  nerve-trunk  is  more  or  lea 

compressed  by  scar  tissue,  or  fixed  by  adhesions,  the  tnec 
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separation  of  the  nerve  is  likely  to  be  beneficial,  and  in  this  way  I 
aboald  explain  the  many  recorded  improvements  resulting  from 
nerve-stretching  in  cases  of  presaure  by  cicatrices,  nenralgic 
pains  following  injuriea,  and  the  pains  caused  by  the  presence 
of  traumatic  neuromata  adherent  to  the  surrounding  tissuea. 
There  can  here  be  no  doubt  that  the  nerve  is  compressed  by, 
or  adherent  to,  the  surrounding  tissue  ;  and  there  can  equally 
be  no  doubt  that  the  operation  is  capable  of  freeing  the  trunk 
from  these  abnormal  conditions. 

The  third  theory  of  Caliender  is  hypothetical,  and,  in  my  opinion, 
may  well  account  for  the  benefits  derived  from  the  operation  in 
question  when  applied  to  the  treatment  of  neuralgias. 

Of  the  fourth  ihi-ory  I  would  say  that  it  may  be  tnn-.  but  that 
there  is  no  proof  of  its  truth,  Tlie  fact  that  changi-s  can  be 
induced  in  the  cord  itself  by  nerve-stretching  does  not  of  itst-lf 
prove  that  these  changes  are  beneficial,  a  conclusion  which  many 
authors  have  arrived  at. 

Mr.  Marshall's  theory  regarding  the  action  of  nerve-stretching 
on  the  nervi  nervorum  has  much  to  recommend  it.  As  I  have 
already  said,  it  is  only  applicable  to  the  explanation  of  the  results 
obtained  in  cases  of  muralgia.  Mr.  Marshal!  himself  writes  of  it ; 
"  We  speak  of  nenralgic  pain  as  if  there  was  something  p<H.uliar 
or  strildng  about  it.  So  there  is,  seeing  that  it  is  pain  in  the 
nerve ;  but  all  pain  is  in  ner\-e8.  The  periosteum  does  not  feel 
pain  except  through  its  nerves.  So  with  the  skin,  muscles,  and 
tendons— nothing  feels  pain  except  through  its  own  nervL'S.  And 
here,  I  contend,  the  argument  is  strong  in  favour  of  the  idea  that 
there  are  really  these  nt-n-i  nervorum  in  the  sheath  of  a  nerve, 
....  I  would  also  venture  to  point  out  that  we  must  considiT 
neuralgia,  I  think  at  any  rati-  in  some  cases,  as  not  a  pain  in  the 
nerve-tubules  (otherwise  it  surely  would  be  referred  to  the 
extremities  of  those  nerve-fibres),  but  as  a  pain  in  the  nerve 
itself,  and  this  I  think  points  out  that  it  must  bo  pain  duo  to 
what  I  have  ventured  to  call  the  ner\'i  nen'ornin." 

That  these  facts  are  true  in  reference  to  som--  forms  of  n''nralgia 
cannot,  I  think,  be  doubted ;  but,  as  Mr.  Marshall  hinisi.-lf  sayn,  they 
do  not  apply  to  all ;  for,  in  many  cases  of  neuralgia,  the  pain  is 
very  distinctly  referred  to  the  ptTijjhery,  and,  moreover,  is  excited 
by  peripheral  irritation.  It  is  evident  that  in  such  cases  thi' 
presence  of  abnormal  conditions  of  the  nmi  nen'orara  can  have 
nothing  to  do  with  the  causation  of  the  pain. 
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There  is  but  one  more  theory  to  deal  with,  that  which  refers 
the  good  results  of  nerve-at retching  to  the  rupture  of  the  tubules 
in  the  nerve-trunk.  For  my  own  part,  I  have  no  doubt  whatever 
that  this  ia  the  true  explauation  of  many  of  the  cases  of  relief  to 
pain  or  to  spasmodic  movement.  The  fact  that  the  pain  or  spasm 
only  lasts  so  long  as  the  paralysis  of  motion  or  of  Bcnsation,  in 
many  cases,  ia  conclusive.  The  relief  afforded  to  neuralgic  paine, 
to  those  met  with  in  tabes  dorsalis,  and  the  relief  of  facial  or  other 
spasms,  are,  in  my  opinion,  very  frequently  due  to  the  mechaniol 
lesions  of  the  nerve-iibres.  Moreover,  I  can  well  conceive  that  if 
any  nen'e-centre  be,  so  to  say,  broken  of  a  vicious  habit  for  a 
time,  a  permanent  cure  may  result  even  after  reunion  of  the 
divided  fibres.  But  if  simple  section  were  all  that  was  required, 
no  doubt  it  would  be  better  to  perform  the  operation  of  neurotrany 
or  neurectomy.  Apart,  however,  from  the  serious  iajury  done  to 
a  limb  by  section  of  one  of  its  nerve-trunks,  and  the  fact  that  snci 
ail  operation  may  result  in  evils  worse  than  the  original  disease, 
iier\'e-st retching  is  yet  superior  to  neurotomy. 

In  writing  of  the  anatomical  results  of  nerve-stretching,  I  hare 
described  the  rupture  of  the  nerve-fibres,  but  it  is  to  be  remem- 
bered thill  their  continuity  ia  destroyed  in  more  places  than  one, 
and,  what  is  of  more  importance,  the  mechanical  effect  is  propa- 
gated to  the  branches  in  the  immediate?  vicinily.  So  that  in  the 
performance  of  nerve-stretching  we  really  tear  the  tubules,  not 
only  in  the  trunk  we  operate  upon,  but  also  in  other  branches  which 
are  perhaps  difficult  to  reach  with  l!ie  kuife.  Thus,  in  stretching 
the  infra-orbital  nerve,  I  feel  sure  that  the  branch  passing  down 
to  tiie  teeth  in  the  lloor  of  the  orbit  is  also  stretched.  In  sttvteh- 
ing  the  inferior  denial,  the  brajiches  to  Ihe  teeth  themselves  an 
influenced  ;  and  so  in  tiie  case  of  other  nert-es. 

For  my  own  part,  I  am  inclined  to  lay  more  stress  on  tie 
mechanical  rupture  of  the  nerve-tubules,  as  a  therapeutical  meana 
of  cure,  than  on  the  various,  and  often  fanciful,  theories  which  I 
have  already  mentioned. 

The  Operation  of  Nerve-stretching. — The  method  of 
performiug  (he  operation  of  Jierve-st retelling  is  veiy  simple.  I 
have  already  alluded  to  the  bi'st  means  of  exposing  indiridu 
nen-es,  and,  for  the  present,  shall  merely  ]ioint  out  the  Bbeim  0 
the  operation  of  nerve-st retching  as  generally  jierformed. 

The  administration  of  anaisthetics  has  been  objected  to  in  t 
cases  by  French  autJiors,  in   my  opinion,  without  any 
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reason.  I  have  seen  no  unuBual  clifEcalties  or  dangers  ensue  with 
regard  to  the  administration  of  either  ether  or  chloroform,  and 
should  certainly  not  withhold  them. 

It  is  usually  advisable  to  render  the  limb  bloodless  by  the  appli- 
cation of  Esmarcb's  bandage.  Tlie  nerve  should  then  be  exposed 
by  the  incision  which  is  considered  best  suited  for  its  exposure, 
and  thoroughly  sejiarated  from  the  tissues  in  which  it  lies. 

If  the  nerve-trunk  be  a  large  one,  the  finger,  or  two  or  three 
lingers,  should  be  passed  beneath  it.  and  steady  traction  shonid 
be  exercised,  first  in  one  direction  and  then  in  the  other.  The 
amount  of  force  employed  must  vary  with  the  size  and  strength 
of  the  nerve.  Even  for  tlie  sciatic  I  do  not  think  the  force  should 
exceed  thirty  or  forty  pounds.  As  the  nerve  yields,  a  sensation 
of  crackling  and  snapping  is  transmitted  to  the  fingers,  and  need 
not  cause  auy  alarm  to  the  operator, 

French  surgeons  have  introduced  a  hook  with  a  spring  balance 
attached  to  estimate  the  force  employed.  I  should  personally 
always  prefer  to  use  my  own  fingers. 

AVhen  the  nerve  is  email,  and  the  wound  narrow — as,  i.ij.,  iu 
operations  on  the  face — -the  nerve  is  best  lifted  up  and  stretched 
by  passing  an  aneurysm  needle  beneath  it. 

When  Esmarch's  bandage  has  been  used,  it  should  be  remem- 
bered that  the  effect  of  stretching  cannot  extend  beyond  that  part 
of  the  limb  which  remains  constricted  by  the  elastic  cord.  If 
considered  advisable,  the  latter  should  therefoi-o  be  removed. 

Bloodless  Stretching  of  Nerves.— In  the  case  of  the 
sciatic  nerve,  stretching  can  be  done  without  any  incisions  being 
necessary. 

If  the  thigh  be  flexed  on  the  abdomen,  and  the  leg  be  kept  ex- 
tended uiTOu  the  thigh,  the  sciatic  ner\'e,  togetlier  with  all  the  tissues 
on  the  bock  of  the  thigh,  is  put  on  tin:  stretch.  This  can  be  proved 
by  experiment  upon  the  dead  body,  and  may  further  be  tested  as  a 
tJierapeutic  means.  The  results  are  often  quite  as  satisfactory  as 
these  obtained  by  making  an  incision  down  to  the  nerve  before 
endeavouring  to  stretch  it. 

As  far  as  I  am  aware,  the  sciatic  nen'e  is  the  only  one  whicli 
can  thus  be  stretched  without  the  necessity  of  previous  incisions. 

Dangers  of  Nerve-stretching. — In  all  o])eration8  in  which 
wounds  ai'f  inflicted,  thi-  patient  of  necessity  runs  certain  dangers 
common  to  all  injuries  whicji  involve  a  breach  of  surface.  'ITie 
operation  of  nerve-strelcjjiug  forms  no  exception  to  the  general 
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law,  but  inasmuch  ns  the  wounds  are  generally  clean  incisionB, 
they  are  not  specially  liable  to  the  complications  to  which  I 
allude. 

"With  these  coinplications,  which  are  common  to  all  wounds,  I 
do  not  propose  to  deal,  but  rather  wish  to  direct  attention  to  such 
as  are  Bjiecial  to  the  operation  of  nerve-stretching'. 

There  is  bat  one  local  lesion  to  which  I  would  direct  attentim 
— namely,  that  the  injury  to  the  parts  ia  not  limited  to  the  seat 
of  the  wound. 

When  the  neiTP  is  stretched,  it  is  separated  more  or  lesa  from 
its  sheath,  and  this  at-paration  ia  necessarily  accompanied  by  a 
certain  amount  of  laceration  of  the  connections  between  the 
sheath  and  the  nerre-truuk.  As  a  result  of  this,  suppuration 
may  extend  along  the  course  of  the  stretched  nen-i-,  and  pus 
may  thus  pass  for  considerable  distances  from  the  seat  of  the 
wound.  Thus,  I  have  seen  an  abscess  which  extended  from  the 
sciatic  notch  halfway  down  the  thigh  aft^r  stretching  of  the 
sciatic  nen'e. 

It  is  only  Ufcessary  to  know  of  this  source  of  trouble  to  combat 
it  effectually.  Care  should  bi-  taken  not  only  that  the  wound  is 
kept  aseptic,  but  that  the  akin  wound  should  not  be  nUowed  t* 
heal  until  i1  ia  certain  that  the  deeper  parts  are  sound.  If  poia 
or  fulness  be  felt  in  the  course  of  the  stretched  nerve,  there  is 
the  uiore  necessily  for  this  caution. 

Apart,  huwfver,  from  the  dangers  of  suppuration  along  the 
course  of  the  nerve,  there  are  other  and  more  serious  dan^R  to 
be  considered  lu  connection  with  the  question  of  nerve-stretching. 

I  allude  to  inflammations  or  haemorrhages  of  the  spinal  cord  or 
membranes,  which,  with  their  associated  symptoms  of  myelitis  or 
meningitis,  may  eusue  on  the  operation  of  nervt'-atretcluna 
Fortunately  such  dangers  are  rare,  and  only  occur  in  connectiai 
with  operations  on  the  larger  trunks. 

In  some  cases  tliere  is  evidence  of  some  lesion  of  the  corf 
without  the  supen'entiou  of  a  fatal  temiination.  Thus  Israel* 
records  an  instance  of  paralysis  of  the  muscles  of  the  oppoajt " 
thigh  ensuing  upon  stretching  of  the  sciatic  nerve  ;  and  Benedii 
'  reports  a  case  in  which  the  same  oi^nition  was  followed 
I  paralysis  of  the  bladder  and  severe  vomiting.  I  have  ah 
mentioned  a  case  recorded  by  Fengor  and  Lee  in  which  paralj 
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of  the  spliincter  kd!  followed  stretching  of  tbe  sciMic  nervp.  »ad 
I  have  seen  another  case  myself  in  which  sewre-  cystitis,  with 
incontinence  of  ariDe  and  fieces.  and  with  paralysis  of  sensation 
in  a  part  of  the  opjwsite  thigh,  followed  on  stretching  of  one 
sciatic  nerve. 

But  in  otiier  instances  aworse  result  may  ensne-  and  I  have  here 
appended  a  short  account  of  some  C3^h>s  in  which  death  app>-arvtl 
to  have  been  directly  due  to  the  operation  itself.  The  nenes 
operated  upon  in  the  various  caaes  were  the  sciatic,  the  crcral, 
and  the  brachial  plexus. 

Jirrycr.' — In  a  man  anffi-ring  from  h>^miplegia  the  sciatic  nerve 
was  stretched  with  a  force  amountuig  to  about  fight  or  uine 
kilogrammes.  The  operation  was  done  with  Listerian  precau- 
tions, but  the  next  day  then-  waa  gangrenous  iutlainniation  in 
the  neighbourhood  of  the  wound,  and  some  hours  later  the 
patient  died  comatose.  At  the  post-mortem  examination  sup- 
purative inflammation  of  the  spinal  cord  and  its  membranes  was 
found. 

Ft-nger.i — Both  sciatics  and  both  crural  nerves  were  stretched 
for  the  relief  of  tabetic  pains  in  a  man,  aged  fifty-four.  The 
wounds  healed  well,  but  a  month  after  the  operation  large  bed- 
sores formed  over  the  sacrum,  and  three  weeks  later  the  patient 
died, 

Giiasi'iilxjHi-fl  n?cord3  a  case  of  tabes  treated  by  n  erve- stretch - 
iug.  Soon  after  the  operation  there  was  disturTiance  of  the 
heart's  action  and  of  breathing,  followed  shortly  by  suppurative 
nephritis  and  death  A  post-mortem  examination  showed  sub- 
nieningeal  hemorrhages  in  the  spinal  canal,  with  inflammatorj- 
adhesion  between  the  meninges. 

Hirrxc/i/dilir.^ — In  a  patient  suffering  from  tabes  both  ficiatic 
nerves  were  stretched  for  the  relief  of  pain.  Two  dnys  later  the 
patient  was  seized  with  severe  epileptic  convulsions,  and  died 
comatose  on  the  fourth  day  after  oi>eration, 

KiilcHhtmpfl  records  a  case  in  which  nerve-stretching  resulted 
in  the  death  of  the  patient.  The  operation  was  undertaken  for 
severe  pains  occurring  in  a  tabetic  aubject.  Both  aciatics  were 
strongly   stretched   under   antiseptic   precautions,    the   operation 

•  BvU.  ft  M(m.  de  la  liie.  dr  Oldr.  de  Piiru,  1884,  p-  9^5- 
t   Op.  ril.  X  Prig.  ihd.    Woth..  March  15.  '«3J. 

%  A'«J<.  Elongidha  litt  Xirft.  18H1. 
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being  followed  by  excruciating  pain.  Cystitis  with  fever  sujier- 
vened  on  the  following  day,  and  continued  until  the  death  of  the 
patient  seventeen  days  aft-er  the  nerves  had  been  stretched.  In 
the  opinion  of  the  operator,  the  cystitis  was  analogous  to  that 
which  is  met  with  in  injuries  of  the  spinal  cord,  and  was  dn©  to 
injury  of  the  sacral  nerves  by  violent  stretching. 

Hinnpf*  conimunic-ated  to  the  Kighth  Congress  of  German 
Neurologi.sts  a  case  in  which,  after  both  sciat  ics  had  been  stretched 
for  tabetic  pains,  the  patient  died  on  the  ninth  day.  A  post- 
niort-cni  examination  showed  a  recent  bjeraorrliage  beneath  the 
pia  mater  in  the  lower  dorsal  region  of  the  spinal  cord. 

Rom-iislcin^  records  a  case  in  which  both  sciatic  nerves  were 
stretched  in  a  case  of  tabes  dorsalia.  The  o]>eration  was  followed 
by  suppuration  of  one  of  the  wounds,  and  by  incontinence  of 
urine.  The  patient  died  a  month  after  the  ojieration.  The  post- 
mortem examination  showed  the  lesions  usually  met  with  in 
faljes,  but  nothing  to  indicate  a  recent  myelitis. 

trc!lr"i"tlcil  stretched  both  sciatic  nerves  in  a  patient  suffer- 
ing from  tabes  with  cystitis.  The  operation  was  followed  by  an 
aggravation  of  the  motor  and  sensory  troubles  and  by  purulent 
nephritis.  The  patient  died  on  the  thirtieth  day  after  the  opera- 
tion. A  post-mortem  examination  showed  a  recent  submeningeal 
hsemorrhage  with  a  subjacent  localized  myelitis. 

L'liimrir.^ — A  man,  aged  sixty-six,  healthy  and  strong,  who 
had  always  enjoyed  good  healtli,  in  the  beginning  of  1879  noticed 
severe  pain  in  the  lumbar  region.  On  the  13th  of  June  there  was 
found  to  b;-  excessive  retiex  action,  followed  by  spasmodic  con- 
traction of  the  limbs  for  several  niinutea  at  a  time.  There  was 
wasting  of  both  lower  limbs;  there  was  no  fever  and  but  little 
appetite.  He  had  been  unable  to  sleep,  and  suffered  much  paiu. 
He  was  treated  by  chloral,  moi-phia,  and  various  other  medicines, 
which  relieved  him  for  a  time,  but  produced  no  permanent  good 
effects.  On  the  12th  of  .July  it  was  decided  to  stretch  the  left 
sciatic  ner\'e.  The  operation  was  done  without  chloroform,  and 
presented  nothing  worthy  of  notice.  It  was  followed  by  almoat. 
immediate  cessation  of  the  jmin.  The  patient  slept,  and  on 
the  following  day  said  that  he  felt  quite  well  except  for  some 
tingling   and   nunibnt'ss   in   the   leg   and   foot.     Without  being 

•  Quoted  by  Tarnowski,  Areliir.  ile  Searo'.,  Jnlj  T8S5. 
I  ^  ihld.  '        I  Ibiil.  %   Heme 'le  a.inirgk.lSSl,l>.  493- 
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paralysed,  the  left  lower  extremity  was  not  undt-r  the  full  control 
of  tile  patient,  and  tendon  reflex  was  less  well  marked  than  iu  the 
normal  state,  Sensations  of  touch,  jMiin,  and  temperature  were 
normal.  On  the  2nd  of  August,  without  apparent  cause,  the 
])ain  returned  with  great  intensity.  On  the  4th  the  left 
sciatic  nerve  was  stretched.  Immediately  afterwards  theiv  was 
great  relief  from  the  pain,  and  he  slept  well  the  following  Dight. 
There  was  even  more  tingling  in  the  limb  than  on  the  first 
occasicm,  and  more  diminntion  of  muscular  power  without  complete 
paralyBis.  Uofil  the  8th  tlie  patient  went  on  satisfactorily,  Lut 
on  that  day  a  lancinating  pain  was  felt  a  little  above  the  inci- 
sion. Tlie  skin  was  hot,  and  ]«)u!tices  wert-  applied.  On  the  lotli 
an  incision  was  made  in  this  shuation,  and  pus  was  evacuated. 
On  tlie  I3thpain8recurredvery  violently  in  the  lumbar  region,  and 
on  the  19th  the  patient  died  without  having  shown  any  symptoms 
of  blood-poisoning.     No  post-mortem  examination  was  permitted. 

JFii/jt/ia!.* — A  man,  aged  thirtynine  years,  who  suffered  from 
a  progressive  loss  of  power  of  the  lower  extremities  associated  with 
spastic  contraction,  irritability,  exaggeratetl  knee  reflex,  and  dis- 
turbances of  sensation,  was  treated  by  stretching  the  right  crural 
nerve.  The  muacular  stiffness  and  knee  reflex  disappeared, 
while  incontinence  of  urine  and  fieces,  cystitis,  and  bed-sores 
made  their  appearance.  These  symptoms  increased  in  severity, 
and  after  an  intercnrrenf.  right-sided  hemiplegia,  death  occurred 
some  weeks  after  the  oj>eration.  The  post-mortem  examination 
showed  a  circumscribed  degeneration  of  the  brain,  ]X>ns,  and 
medulla,  with  diffused  softening  of  the  dorsal  portion  of  the 
spinal  cord  and  multiple  points  of  degeneration  in  the  right  half 
of  the  lumljar  cord.  The  diffused  spinal  degeneration  waw  believed 
to  be  in  conse<iuence  of  the  stretching  of  the  crural  nerve. 

In  another  case  recorded  by  Westphal.t  death  ensued  from 
spinal  meningitis  aft«r  the  operation  of  stretching  the  brachial 
plexus. 

There  would  thus  appear  to  be  eleven  cases  on  record  in  which 
death  from  lesion  of  the  spinal  cord  seemed  to  be  directly  due  to 
the  nerve-stretching. 

But  not  only  may  snch  troubles  supervene  after  the  operation 
preceded  by  incision,  they  may  also  result  from  the  so-called 
bloodless  system  of  stretching, 

•  CtmndUattfar  dlt  Med.  Wuki..  Dec,  1.  1S83.  f  /-**  "'■ 
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Biiii'H*  records  a  case  under  Professor  Prubram  of  Prague.  Id 
which  a  young  man  with  long-standing  rheumatism  of  the  hipa  aud 
knees  was  subjected  to  forcible  movements  of  the  liuibs  with  the 
view  of  breaking  down  adhesions.  Next  day  the  patient  died.  A 
post-mortem  examination  showed  numerous  htemorrliages  ulong 
the  sciatic  uerve,  and  upon  the  dura  and  pta  mater  as  far  as  the 
cervical  region. 

Gi"i»-iib<uii-r\  i-ecords  a  similar  case  in  which,  after  precisely 
similar  treatment,  death  ensued  in  nine  hours. 

There  arc  thus  in  all  thirteen  cases  of  death  after  aerve-fitretch- 
ing  dirc-ctly  due  to  injury  to  the  spinal  cord,  for  even  where  a 
l>ost-inortein  examination  did  not  deniousti-ate  the  le-sion,  the 
symptoms  pointed  to  it  in  an  almost  unmistakable  manner. 

1  have  no  doubt  that  other  cases  have  occurred,  but  do  nol 
think  they  can  be  numerous,  and,  whilst  I  should  not  look  nixiii 
the  operation  as  one  free  from  danger,  nor  should  lightly  n-com- 
mend  it  in  trifling  cases,  yet  I  do  not  think  that  the  mortality  is. 
suificiently  high  to  deter  a  surgeon  from  the  performance  of  m-rve- 
stretchiug  in  cases  where  the  patient  suffered  seriously  either 
from  pain  or  other  trouble. 

]t  is  to  bo  noted  that  several  of  the  deaths  occurred  in 
cases  where  several  nerves  were  stretched  at  one  operation,  and 
therefore,  as  a  matter  of  procaution,  I  should  advise  tliat  aa 
interval  should  elapse  between  the  stretching  of  any  two  lai^ 

'  Prag.  J/eJ.  irucA,,  Kos.  [7.  18,  19.  18S2. 
t  atM(ro.'./i>  Chir.,3an.  28,  lifSi. 
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CHAPTER   XXir. 

THE    CLINICAL    APPLICATIOK   OF    THE    OPERATION 
OF  HEEVE  STRETCHING. 

'I'he  clinical  hib-tory  of  oerve-st retching  may  be  said  to  date  from 
1872— the  year  in  which  Xussbaam's  and  Billroth'a  caaea  were 
recorded. 

The  case  recorded  by  Billroth  *  is  generally,  tbongb  erro- 
neously, described  as  being  the  first  in  which  the  operation  of 
nfire-atretching  was  practised.  Such  i*  not  the  fact,  for  if  the 
author's  own  account  be  consult^,  it  will  be  fomtd  that  the 
sciatic  nerve  was  not  stretched  at  all,  but  merely  exposed  and 
examined.  The  patient  had  been  soRering  from  sciatic  pains 
following  a  fall  on  the  gluteal  re^on,  bat  after  the  operation  the 
pain  entirely  disapi>eared. 

The  case  by  NnsHbaumt  must  therefore  be  conaider-d  as  the 
first  in  which  the  operation  in  (ja.-stion  was  practised,  for  this 
surgeon  definitely  planned  and  carried  ont  the  opteration  of  nerve- 
stretching,  and  did  not  merely  expose  the  nerve  by  chance.  The 
patient  was  a  soldier,  who  had  received  a  severe  blow  froni  the 
bultr^nd  of  a  riHe  on  the  root  of  the  neclc  on  the  left  side.  An 
abscess  foiined  and  was  opened,  bat  the  muscles  of  the  arm  and 
hand,  as  well  as  those  of  the  chest,  bi.-came  affected  with  painfal 
spasms,  and  the  skin  of  the  back  of  the  forearm  anjeslhetic.  All 
these  symptoms  were  entirely  cured  by  stretching  ihe  ner%-e« 
which  form  the  brachial  ple.xas. 

Nuasbaum  also  recorded  another  case  in  which  a  girl  who 
suffered  from  a  diseased  elbow-joint  had  painful  contractions  of 
ihe  ring  and  little  fingers.  The  joint  wad  excised,  and  during  the 
operation  the  nerve  was  found  enclosed  in  infiammaiory  tisnoe, 
from  which  it  was  freed.  The  contraction  of  the  fingers  ceased 
after  the  operation. 

«  Ai-cbir./ar  KUi>.  Chir.  rom  LaageAtdc.  1872.  Baml  uU. 
t  Ihol.  Ztit.fSr  (lur.,  1S73,  vol  i.  p.  4Sa 
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^'e^y  shortly  after  Nussbaum's  chses  were  recoi-iled.  tJurdni-r' 
(lescrilx'd  a  case  in  whiL-h  he  had  stretched  the  brachial  plexns  on 
account  of  wasting  and  contraction  of  the  arm  and  forearm  in  a 
case  i)f  hemiplegia  accompanied  by  )>aiu.  The  latter  syiuptom 
was  relieved  by  operation,  bnt  the  patient  died  on  the  t.Iiirteeutb 
day  from  haemorrhage  from  the  Jugular  vein, 

Patrubant  then  recorded  a  case  in  which  he  had  cured  severe 
sciatica  by  stretching  the  sciatic  nerve,  and  \'ogtt  followed  by 
detailing  another  succf-asful  result  in  a  patient  whose  ulnai-  nen't- 
had  been  compressed  in  a  cicatrix. 

In  1875  NuBsbanmJ  stretched  the  tibial  and  peroneal  nerves  in 
a  palieut  who  Buffered  from  epileptic  fits  with  an  aura  commencing 

Ij in  the  foot.     Thi'  fits  ceased. 

^^^L  In  the  same  year  Callender||  recorded  the  first  performance  of 
^^^Bthe  operation  in  IDngland,  the  patient  being  a  yonng  man  whu 
^^^■■nffered  from  severe  neuralgia  of  a  stump. 

^^^V  In  1 876  Nussbaum  1  cured  clonic  but  painless  contraction  I'f  t  he 
^^^V  lower  extremities  in  a  case  of  |)araplegia. 

^^^B  In  the  same  year  \'ogt**  stretched  the  brachial  ple.vns  in  a 
^^^1  patient  suffering  fi-om  tetanus.  The  patient  recovered. 
^^H  Petersen tt  then  described  lUe  case  of  a  tiinn  who  after  a  severe 
^^F  wound  of  the  leg  suffered  great  pain  uu  the  slightest  movement  of 
the  limb,  with  extreme  sensitiveness  of  the  skin  over  the  poaterior 
tibial  nene.  This  nerve  was  strt-tched,  and  the  patient  oom- 
pletely  cured. 

In  1877  ^'ogtJt  recorded  the  first  application  of  the  operation 

of  nerve-stretching  to  the  cure  of  facial  neuralgia.     The  inferior 

dental  was  the  nerve  operated  upon,  and  a  complete  cure  n-snlted. 

After   [877  the  operations  for   nerve-stretching  became  more 

numerous,  and  in  the  following  year  the  opemtion  was  applied  to 

the  cure  of  spanras  of  the  stemo-maatoid  and  of  the  facial  muscles. 

In  1 879  Langenbuch  recorded  a  case  of  tabes  dorsalis  in  which  the 

operation  of  nen'e-st retching  appeared  to  have  given  much  relief. 

In  the  following  year  Ksmai-ch  and  J'Jrlenmeyer  perfonned  the 

operation  with  similar  n^sults  in  other  cases  of  the  aamo  disease. 

In   18S1    Dr.  James  Wallace  recorded,  in  the  Inrliiui  MaOfnt 

•  Drul.  Ztil.  /iir  C'liir,  iS?!.  TOl,  i.  p.  462. 
t   Ctutrii'.  far  Med.  irf«f«,,  1873,  p.  2$*- 

X  liitliR.  Kli«.  HofA.,  1874.  p.  aa.  g  ^'^  •"*''>■■  A'Wii.  in  .lW..ri.-,  i»75. 

II  Lancrl,  June  1875.  f  KVn.  Vithnf.  Munehtn,  1876. 
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Gazelle,  the  first  application  of  nerve-atret-ching  to  aniestlietic 
leprosy.      In  two  cases  there  was  great  relief  to  pain, 

Such  is  a  very  brief  sketch  of  the  advance  of  ncrve-stretchinj^  na 
ft  therapeutic  means.  At  different  periods  of  its  advance  the 
successes  and  failures  of  the  operation  have  been  sunimariKed  by 
various  authors.  To  some  of  their  works  I  have  already  alluded, 
and  if  further  details  of  the  collections  made  in  different  countries 
are  required,  I  would  mention  the  following  amongst  others  as 
worthy  of  perusal : — 

I.  Blnni  :  Archim  G^iufrnles  ik  Mi'ih'nnf,  1S78,  vol.  i.  p.  22. 

3.  Chanvel:  A  rchurs  G^n/ntles  <h  MAfa-inr,  1881.  vol.  vii.  p.  707. 

3.  Fenger  and  Lee:  Journal   uf  Nerrtmx  nnd  Meiitid  DUfnxi; 

New  York,  April  1881. 

4.  Artaudand  Gilson  :  Rftae  df  Chirimjif,  1882,  p.  134. 

5.  Chandler;  JVcw  York  Medital  Record,  Sept.  2,  1882. 

6.  Nocht:  Cenindblait /Ur  Chirurgie,  Nov.  6,  1882, 

7.  Orahoni:  Anitidi  UnU-eraafi  di  Meil.  e  Ciih:,  1883. 

To  many  of  these  I  am  indebted  for  much  valuable  information, 
and  to  them  I  would  refer  for  statistical  tables  of  cases  and  results. 
Some  of  the  latter  I  shall  venture  to  quote  in  cousideriug  the 
value  of  the  operation  of  nerve -stretching  in  the  various  diseased 
conditions  in  which  it  has  been  applied.  Since  Omboni's  statistics 
there  have  bi'eu  many  more  cases  published,  but  the  operation  is 
now  so  frequently  i>erformedthat  by  far  the  larger  bulk  of  the  cases 
are  not  reported. 

This  is  the  natural  fate  of  any  operatiou  which  becomes  popular, 
and,  aa  a  result,  the  published  cases  no  longer  afford  a  fair  indica- 
tion of  the  merits  or  demerits  of  the  procedure,  I  have  therefore 
decided  against  the  advisability  of  adding  a  table  of  more  retient 
statistics  which,  in  my  opinion,  would  probably  be  of  a  niisleading 
nature. 

I  shall  now  proceed  to  discuss  shortly  the  various  conditions  for 
which  the  operation  of  nerve-stretching  has  been  performed,  and 
endeavour  to  gauge  its  utility  in  each.  For  this  purjrose  I  shall 
quote  such  cases  as  appear  to  nie  to  have  a  direct  bearing  npou 
the  subject,  and  will  only  point  out  that  on  account  of  their  greal 
number  it  is  e^ndently  neither  advisable  nor  necessary  that  I  should 
endeavour  to  deal  with  all. 

Nerve -stretching  in  Tabes  Dorsalis.— Of  the  utility  of 
the  operation  of  nerve-stretching  iu  cases  of  tubes  dorsalis  there 
has  been,  and  still  is,  the  greatest  diversity  of  opinion. 
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In  1882  Di'.  ChaiidldT  collected  aud  analysed  57  cases.  "  In  I(S| 
uf  these  tlie  improvement  was  bo  decided  and  persistent  that  som 
of  them  have  been  repoi-ted  in  other  papers  as  cured.  . 
Twenty-seven  received  only  tenqwrarj-  benefit  (a  few  days  to  a 
weeks).  In  13  cases  there  was  no  improvement.  In  one  case 
operation  seemed  to  be  the  cause  of  increased  snffering." 

Langenbnch,  at  a  meeting  of  llie  Medical  Kociety  of  Berlin 
expressed  Ilia  opinion  that  tabes  dorsalis  was  freqnentlr  of  peri- 
pheral origin,  that  there  was  an  ascending  neuritis,  and  that  nervM 
stretching  was  often  most  beneficial. 

Omboni,  in  his  work  already  referred  to,  has  collected  99  c 
Of    these   he   says   that  two  were  cured,  35  were    permajieutlyi 
benefited,  43  were  temporarily  improved,  and  eight  died.     OmbonifV 
nevertheless,   expressi^a  his  opinion  that  nei've-st retching  should] 
never  be  performed  in  cases  of  tabes,  the  dangers  in  his  opinioi 
being  considerable,  and  the  prospect  of  benefit  relatively  slight. 

Chaiivel,*  in  a  more  recent  article  on  nerve-ati'etclung,  ex-J 
presses  his  o])inion  that  the  benefits  derived  from  the  x>erfonnnnoa9 
of  this  operation  in  cases  of  tabes  dorsalis  have  been  greatly  dxa|^^ 
gerated.     He  considers  that  it  should  but  rarely  be  performed. 

Westphal  goes  further,  and  says  that  although  lie  has  seen 
numerous  cases  operated  upon,  he  lias  not  only  never  seen  any 
benefit,  hut  has  frequently  seen  the  patients  a^ndered  dietinctlyj 
worse. 

A  consideration  of  the  recorded  cases  leaves  no  doubt  in  1 
mind  tliat  the  ojwration  occasionally  affords  relief,  and  that  TchJIat 
in  some  the  improvement  is  verj'  transient,  in  others  it  is  morS 
permanent.  In  some  cases  tlie  operation  entirely  fails  to  give  th* 
least  benefit. 

I  believe  that  the  cause  of  this  variety  of  results  is  to  be  foond 
in  the  fact  that  all  Ihe  cases  which  present  the  symptoms  of  tabe 
dorsalis  do  not  exhibit  the  same  pathological  lesions.  It  has  fa 
shown  by  DCjerine  that  in  some  cases  of  tabes,  so  called,  t 
spinal  cord  is  intact,  whilst  the  nerves  are  diseased ;  in  othera 
and  these  the  majority^the  spinal  cord  presents  the  typical  loeio 
in  the  jwstei-o-Iateral  and  [wslero-median  columns.  For  my  ow; 
jiart,  I  am  inclined  to  think  that  various  morbid  conditions  are  1 
present  classified  under  the  common  head  of  tabes,  and  thecien 
bo  further  difl'erentiated  before  the  diagnosis  of  any  indlvidnalc 
can  be  cmstdered  accurate. 


f  Aniiirri  n,;,.  ,h  J/al..  18S5,  i 
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The iniiwrtance  of  recogTiizing  such  a|iossibi]ityiaverynianifeBt 
when  we  come  to  consider  the  value  of  nerve- stretching  in  the 
treatment  of  such  cases.  For  it  is  evident  that  whilst  the  opera- 
tion might  benefit  a  peripheral  lesion,  it  is  less  likely  to  relieve 
symptoms  dependent  upon  a  central  lesion.  A  case  recorded  by 
Langenbuch*  throws  so  much  light  npon  this  subject  that  I  shall 
venture  to  quote  the  main  facts  : 

A  man,  aged  forty,  was  admitted  into  hospital  suffering  fi-om 
symptoms  of  tabes  dorsalis.  There  was  ana.'.'ithesia  of  the  feet, 
marked  ataxic  gait,  incoordination  of  the  nppei'  extremities,  con- 
strictive or  girdle  pains,  absence  of  patellar  tendon  ivflex,  and  very 
severe  shooting  pains  in  the  limbe,  especially  in  the  h'gs.  On 
Sept.  13th  the  left  sciatic  nerve  was  stretched:  it  appeared 
abnormally  red  and  swollen.  The  operation  was  followed  by  tem- 
porary paralysis  of  motion  and  sensation,  but  the  pain  was  much 
lessened.  Twelve  days  later  the  other  sciatic  and  both  crural 
nerves  were  stretched.  As  the  result  of  these  operations  the 
patient  was  entirely,  and  apparently,  permanently  cured  of  the 
pains,  antesthesia  and  ataxy  of  the  lower  extremities,  so  that  he  was 
able  to  walk  well  and  easily.  The  pains  in  the  upper  extremities 
continued,  and  for  their  I'elief  it  was  proposed  some  months  later  to 
stretch  the  axillary  nerves.  The  patient.,  however,  died  suddenly 
from  chloroform  narcosis  before  the  operation  was  performed.  The 
spinal  cord  was  examined  by  Dr.  AVestphal,  and  was  found  to  be 
quite  normal.     'Hie  condition  of  the  peripheral  nerves  is  not  stated. 

Here  then  we  have  a  case  which  was  actually  recorded  as  a 
successful  instance  of  nei-ve-st  retching  for  the  cure  of  tabes  dor.salis. 
Yet  the  spinal  cord  was  absolutely  normal.  It  cannot  be  claimed 
that  the  natural  state  of  the  cord  was  the  result  of  the  ner\"e-8tretch- 
ing,  for  at  the  time  of  his  death  the  patient  still  suffered  from  pains 
and  incoordination  of  the  upper  extremities  of  an  exactly  similar 
nature  to  those  for  which  the  original  operation  had  been  under- 
taken. It  is  more  than  probable,  in  my  opinion,  that  other  in- 
stances of  great  benefit  or  of  cure  may  bear  a  similar  explanation, 
and  I  therefore  repeat  that,  before  we  can  duly  estimate  the  real 
value  of  nerve-stretching  in  such  cases,  it  is  of  prime  necessity 
that  the  diagnosis  of  cases  in  which  the  spinal  cord  is  itself  the 
seat  of  disease  shall  be  sepamted  by  an  acciirate  diagnosis  from 
others  in  which  it  is  healthy. 

The  manner  in  which  the  operation  acts  is  pui-ely  speculative. 
*  IhrH...  Kll.:  ir«;S.,  No.  48,  1S79. 
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Vi'e  CRuriot  adequately  explain  the  effect  of  nerve-ati-e telling  wlien 
we  do  not  know  the  patboiogical  condition  for  which  the  operation 
is  performed.  For  my  own  part,  I  Ix'iieve  that  the  relief  to  pain  is 
moBt  probably  due  to  the  mechanical  lesion  of  the  sensory  fibres, 
but  it  is  quite  possible  that  some  beneticial  effect  may  be  produced 
upon  the  spinal  ganglia  or  on  the  cord  itself.  Theoretically,  how- 
ever, stretching  of  the  sciatic  uerre  ought  to  be  the  worst  possible 
thing  in  cases  of  tabes,  for,  supposing  the  results  of  Tamowski's 
experiments  (already described)  are  correct,  the  operation  is  itself 
capable  of  producing  exactly  tht  same  lesions  in  the  spinal  coi-d  as 
are  tj"])ical  of  tabes  itself. 

In  those  cases,  however,  in  which  the  symptoms  are  de]iendent 
upon  disease  of  the  peripheral  nen'es  it  is  not  so  difficult  to  under- 
stand that  benefit  may  accrue.  Where  there  is  sclerosis  the  nerve- 
fibres  may  be  freed  from  the  connective  tissue  which  compresses 
them  ;  where  there  is  atrophy,  the  increased  vascularity  may  bring 
an  increased  supply  of  blood  and  restore  the  impaireil  nutrition; 
and  where  pain  is  due  to  disease  of  the  nerve  itself,  the  rupture  of 
its  fibres  will  give  n'lief,  at  any  rate  for  a  time. 

But  taking  the  cases  as  they  at  present  are  known,  and  in  the 
absence  of  a  proper  differential  diagnosis,  to  what  extent  are  W 
to  expect  benefit  in  any  given  case  '^  The  (juestion  is  not  easy  to 
answer  definitely,  but  some  information  is  afforded  by  a  csrefo! 
study  of  recorded  operations.  In  a  very  large  number  of  these  no 
benefit  occurred, and  in  some  the  anajsthesia,  the  nuisciilar  weakness, 
and  the  vesical  irritation  wer<'  all  increasi^d,  so  that  the  patient  ww 
left  in  a  worse  condition  than  befoir  treatment. 

In  another  class  of  eases  there  was  slight  but  temporary  improve- 
ment. In  a  few  there  was  permanent  improvement,  and  in  thw 
or  four  a  complete  cure  is  claimi'd.  Now  it  is  a  well -ascertained 
fact  that  the  statistics  of  published  cases  are  no  real  clue  to  the 
statistics  of  an  operation  which  is  frequently  performed.  ITicre 
is  a  great  and  a  natural  tendency  to  publish  cases  where  treat- 
ment has  been  successful,  and  to  suppress  those  which  have 
resulted  in  failure.  I  cannot  doubt  that  this  applies  U<  the  ope 
tion  of  nerve -stretching  for  tabes,  and  am  therefore  of  opini 
that  in  the  larger  proiTOition  no  benefit  is  to  be  looked  for. 

In  tlioae  patients,  however,  who  do  obtain  relief,  it  is  tlie  p 
rather  than  the  ataxy  which  is  benefited,  and  I  append  here 
few  cases  in  illustration  of  what  may  be  considered  satisfacto 
■■■■-^ultK  as  far  as  relief  to  pain   is  concerned.     In  some  of  thf 
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i  alsu  noticed  a  return  of  sensation  in  areas  previously 


Johii'K'ii* — The  iiatient  had  aiiffBred  for  twelve  years  from  jiaiiis 
ill  the  lintbs.  For  tliree  years  he  had  noticed  that  he  was  unsteady 
on  his  legs.  There  was  anfeothesia  of  the  feet  and  absence  of 
reflexes.  There  was  partial  ansesthesia  of  the  legs  and  alight 
ataxy  of  the  arms.  He  had  occasional  girdle  pains  and  absence 
of  pnpil  reflex.  On  April  24,  1881,  ,the  right  sciatic  nerve  was 
stretched.  Five  weeks  later  there  was  much  improvement  in  re- 
spect to  the  pains,  which  had  to  a  considerable  extent  disappeared. 
There  was  no  improvement  in  any  of  the  other  symptoms. 

Cffrn/y-t— A  man,  aged  foi-ty-eight,  was  admitted  into  St. 
George's  Hospital  on  Dec.  39,  iStto.  For  three  years  and  a 
half  he  had  been  gradually  losing  the  strength  of  his  legs,  and 
especially  co-ordinating  power,  so  that  he  soon  became  unable 
to  walk  in  the  dark.  He  had  had  several  epileptic  fits.  There 
were  pains  of  a  darting  and  shooting  character  in  the  legs,  groins, 
and  thighs.  Occasionally  he  had  constrictive  pains  round  the 
waist.  There  were  occasional  attacks  of  sadden  vomiting  and 
epigastric  pain.  Ataxic  gait  was  well  marked.  There  was 
absence  of  reflex  and  partial  loss  of  sensation  in  the  legs  and 
feet. 

March  cjth.^Left  sciatic  nerve  stretched.  The  wound  was  long 
in  healing.  The  effect  of  the  operation  on  his  pains  was  decid- 
edly beneficial.  They  ceased  entirely  until  April  2nd,  when 
they  reappeared  in  the  left  lag  and  thigh,  but  less  severely, 
and  only  lasted  a  few  days.  He  remained  at  the  Convalescent 
Home  until  May  24th,  and  on  the  afternoon  of  that  day 
he  suddenly  uttei'ed  a  moaning  cry,  became  unconscious,  and 
had  a  series  of  epileptic  tits.  The  fits  chiefiy  afEected  the  left 
side  of  the  body.  He  then  became  comatose  and  died  the  same 
evening.  Poat-mortem  examination  showed  that  in  the  spinal  cord 
there  was  a  patch  of  opaque  adherent  membi-ane  in  the  lower 
dorsal  region,  and  the  posterior  columns  were  of  a  reddish  grey 
tint.  Microscopic  section  of  the  cord  showed  excessive  degenerative 


*  Brilifh  Medical  Joamal,  iSSi,  Vol,  ii.  p.  i 

f  nid.,  Dec.  10,  tSSi,  p.  929. 
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Tlie  post^ero-medun 
and  poeleiD-exteTBal  oolvmns  vere  in  »  state  ci  adTmaccd  ^Jeross, 
aad  the  Mme  dm^es  wei«  ^auwort  is  «  lener  degre«  in  the  po»- 
brior  put  of  the  htenl  o  ~ 


JtanJ-tH.'—X^rrr-arririimy  ijt  T<A^ — Rrli/J  to Ptiim. 

A  nun.  ^ed  thirtr-slnp,  had  snUftvA  fnxa  ataxy  for  three 
aod  a  half  years.  Id  Feb.  l88l.  he  was  moAA^  to  stand  with- 
out the  support  i-f  t"o  piei^tms,  aod  snflirred  from  mnch  pain  in 
the  hypniga^num.  Tb*-  right  sciatic  nerve  was  stretch.-d  lx<h 
upwards  and  downwards  and  the  pain  disappeared.  The  left 
sciaiic  was  then  operaltd  oa.  Six  we*fcs  after  the  first  opera- 
tion he  siill  reqair<^  two  people  to  snppDrt  him  npright.  and  wa< 
very  weak,  bnt  the  pail  is  said  to  liare  be^fH  better  than  before. 
Xo  rvtum  of  pain. 

J'.h.'>iw.^~yrrrr-MMihiH.j  in  Tithr^—RHitf  to  Pain  nml 
A  Mtrtikesia. 

A  utan.  »g>-d  tliim-nine.  had  suffered  from  tabetic  puna  fir 
twelve  years  and  ataxy  for  rLree  years.  The  sciatic  nerve  w« 
stretched  forcibly.  Fi^-e  weeks  after  the  operation  the  pMB» 
wi'r^  fonnd  to  !>■  not  nearly  so  acute  as  before,  and  came  onit 
longer  intervals.  .\na?sthesia  wji?^  somewhat  diminished,  bnltiiW 
was  no  inipro\'enieiit  in  ataxy. 

tf,7/,//,.;_7-„Vt  Tj,.ri.,li*.Sfi»!i'   A'  ,-n  .Str^frkeil.—Iuipnmmai 


M.,  "g'-d  fifly-»ix,  the  subject  of  tabes  dorsalis,  had  suffered  (or 

fix  yuan  from  lii^btnin^  pains  in  all  the  limbs  and  from  compleW 

incor>nIiriatirm   of  th'-  lower  extremities;  the  pains    recurred  «t 

leaat  every  two  days.     He  had  been  confined  to  bed  for  ei^teai 

inontha. 

The  left  sciatic  nerve  was  vigorously  stretched,  but  no  aniestheat 

^  orparalynis  was  cauai-d.     During  the  five  weeks  following  ope* 

BrtioD — 1>.,  until  the  lime  at  which  the  case  was  reported — there  hid 

^heen  no  return  of  the  lightning  pains  in  any  of  the  limbs,  but 

^^^  •  BrUUh  JUdkal  Journol.  Dec.  17,  tSSi,  p.  973.  t  ^t'-'- 

^^H|         (  BuB.  d  JUim.  dela&Jf.dt  Chir.  de  Pnrit.  vol.  vi.  p.  717- 
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there  had  been  two  gastric  crises  of  slight  intensity,  though  not 
nearly  so  severe  as  those  from  which  the  patient  formerly  suffered. 
He  was  able  to  walk  a  few  steps  with  assistance. 

Lmifjer* — Tifhca  DormliH. — Scmtic  Nerve  Sfrefehefl, — TranHient 

Improvement  in  Pnins. 

A  lady,  aged  fifty-nine,  who  had  suffered  from  slowly  advancing 
tabes  dorsalis  for  twenty  years,  had  of  late  experienced  extreme 
pains  in  the  right  leg.  In  order  to  relieve  this  the  sciatic  nerve 
was  stretched.  For  three  weeks  the  pains  were  not  felt,  but  at 
that  time  they  commenced  to  return,  and  in  three  months  were  as 
bad  as  formerlv. 

Ethmrvh.^ — Tabes  DormUs. — Siretehiiifj  of  BrarhiaJ  P/r,rtfs. 

Relief  to  Pain,—  Improvement, 

In  a  discussion  on  a  communication  by  Crede  on  neiTe-st  re  tell- 
ing, Esmarch  mentioned  that  he  had  stretched  the  brachial  plexus 
in  the  axilla  in  a  case  of  tabes  under  the  care  of  Prof.  Quincke, 
with  the  result  that  pain  and  muscular  incoordination  disap- 
peared, not  only  in  the  arm,  which  was  the  seat  of  operation,  but 
also  in  the  other  limbs. 

In  the  following  cases  the  operation  of  ner\'e-st retching  resulted 
in  some  benefit  to  the  muscular  system,  with  partial  loss  of  ataxy 
and  restoration  of  muscular  power.  Instances  of  this  are  rare  ; 
they  are,  however,  sufficient  to  show  that  such  improvement  is 
possible. 

GillettcX — Streteliinrj  of  the  Median  and  Ulnar  Xer res  fi>r  Tahe.^i. 
S/if/ht  Imjjrovement  in  Pains  and  Afa.i  i/. 

M.,  ag(*d  fifty,  had  suffered  for  fifteen  years  from  tabetic  pains  in 
the  upper  extremities  of  daily  occurrence.  The  median  and  ulnar 
nei^ves  on  the  riglit  side  were  stretched  in  the  upper  part  of 
the  arm.  The  operation  was  followed  by  a  tingling  sensation  in 
the  palm  of  the  hand,  but  during  \\\(t  eight  days  that  intervened 
between  the  operation  and  the  report  of  the  case  there  was   no 

*  Bull  (t  Minu  lie  la  >V)c.  de  Chir.  de  Par  if,  1883,  p.  167. 

f  JJentHche  Med.  IVochn.,  18 )0,  No.  19.  I  Soc.  de  Ci  ir.  vo\  vi.  p.  717. 
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i-pturn  of  the  HglitQing  pains,  and  the  incoordination  of  the  lower 
extremities  was  sn  much  improved  that  the  patient  was  able  to 
walk  with  the  aid  of  a  stick,  instead  of.  as  formerly,  clinging  to 
the  beds  in  the  wai-d. 


Langenhurh.* — Tiihix  Dcisitlin. — Slnivhimj  of  iiolh  Sciittk-s  and 
Anterior  C'niral  y^rrivs. — Improvement  in  Poitts  and  Aloj^y. 

A  man,  aged  forty,  had  suffered  for  some  months  from  symp- 
toms of  tabes  dorsalis,  including  lightning  pains  in  all  the  limbs, 
muscular  incoordination  of  the  lower  extremities,  diminution  of 
sensation,  constricting  pains,  and  loss  of  tendon  reflex.  The 
chief  pains  were  in  the  back  of  the  left  thigh  and  leg. 

On  Sept.  13th,  Langeabuch  Btretehed  the  left  sciatic  nerve 
under  chloroform,  with  the  result  of  causing  a  complete  cessation 
of  pain  in  the  left  lower  extremity,  and  a  transient  paralysis  of 
motion  and  sensation,  which  lasted  a  few  days. 

On  Sept.  25,  the  right  sciatic  and  both  anterior  cniral  nen-es 
werti  stretched  with  similar  results  in  each  of  the  limbs,  the 
pains  disappearing  and  there  being  a  transient  paralysis.  In 
addition,  the  muscular  incoordination  and  loss  of  tactile  sensibility 
in  the  feet  were  quite  cured  for  the  time.  Tlie  patient  died  in  an 
epileptic  attack  some  months  later. 

l).hon:\—T<'hfi  DorxaHs.—Slretehmg  of  one  Sciatic  JViTCf. 
Iiiipropfvient  in  Ptiinji  and  Ataxy. 

A  man,  aged  fifty-six,  was  seized  witli  lightning  pains  in  the 
legs,  in  US74.  Six  weeks  later  symptoms  of  muscular  incth 
(Jrdination  appeared,  together  with  lightuing  pains  in  the  arms, 
The  pains  continued  and  increased,  and  were  followed  by  gastiic 
crises  and  urinary  troubles.  The  muscular  incoordination  increased 
to  such  an  extent  that  the  patient  was  absolutely  con6ned  to  bed, 
all  muscular  sense  being  abolished,  and  the  sense  of  touch  much 
impaired.  There  was  complete  absence  of  tendon  reflex.  At  th 
refjuest  of  il,  llebove  the  left  sciatic  nerve  was  stretched  b 
M.  Gillette,  without  chloroform,  on  Nov.  18th.  The  operatioi 
cause<l  no  paralysis.     The  day  after  the  operation    the  patien 

*  JltrlU 
^  i:v„k 


■complained  of  slight  tingling  pains  in  the  lower  extremitiea,  fcnt 
the  lightning  paiua  had  altogether  disappeared. 

Nov.  20th. — Both  imiscular  and  tactile  Bensntion  had  much  im- 
proved, and  but  little  iucoiirdination  remained. 

26tli. — The  patieiit  walked  a  few  steps  with  assistance, 

Dec.  1st. — There  occurred  a  slight  gastric  crisis,  which  was 
infinitely  less  severe  than  any  others  from  which  he  had  suffered 
of  late. 

On  Dec.  19th,  when  the  case  was  reported,  the  patient's  aymptoma 
were  all  very  greatly  diminished,  and  he  could  walk  with  aasist- 
ance.     Tendon  reflex  remained  absent  throughout. 


The  improvement  in  this  case  was  testified  to  I 
and  Bouchard, 


MM.  Charcot 


Ln,;/'-,il-i,ch*—ycrir.s/rdchi,iy  in  Tnl-<:i  Dorx'iH'i.—Gmif  Impruve- 
mriU. — Relief  of  Pain  and  Ata.ry. 

A  woman,  aged  thirty,  had  for  six  years  noticed  absolute 
antesthesia  of  the  feet  and  legs,  with  lightning  pains  and  gastric 
crises.  The  case  was  one  of  tabes  dorsalis.  The  sciatic  nerve 
was  stretched,  with  the  result  that  there  was  a  general  return 
of  sensation  and  an  almost  entire  disappearance  of  the  ataxic 
symptoms. 


DaciilxonA—Buth  Sn„liv.H.  Sfrc/chc/.—Iirli.f  ,f  F«\ 


•ul  At, 


wi/. 


A  joiner,  aged  thirty-six,  had  sufiered  from  tabes  for  two  yeai's, 
with  attacks  of  bilious  vomiting,  headache,  and  hazy  vision,  and 
had  had  shooting  pains  in  the  legs  for  one  year,  with  characteristic 
ataxia.  The  patellar  tendon  reflex  was  absent.  Both  sciaticswere 
stretched  with  an  extension  of  40  lb.  The  wounds  healed  slowly. 
At  the  end  of  three  weeks  there  was  improvement  in  coordination 
and  a  slight  return  of  patellar  reflex.  There  were  no  recurrences 
of  lightning  pains  and  gastric  attacks,  and  at  the  end  of  two 
months  the  patient  could  walk  fairly  well,  the  patellar  reflt-x  being 
still  more  evident. 


*  Congress  of  German  Surgeons,  t83i  ; 
t  I^Hctl,  vol.  il.  1881.  p,  389. 


r.  p.  75'- 
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In  two  cases  it  is  said  tliat  the  pains  disappeared,  after  the  stretch- 
ing of  one  sciatic,  not  only  in  both  lower  extremities,  but  over  the 
whole  body.  Constrictive  pnins  also  subsided,  and  aiuesthesia  was 
improved.  Ill  one  patient,  who  had  long  suffered  from  paralysis 
of  the  bladder,  this  symptom  disappeared.  The  ataxy  was  mark- 
edly improved,  especially  by  tht-  double  op<Tation,  one  patient  who 
could  only  walk  with  two  sticks  being  afterwards  able  to  walk 
without  any  support,  and  to  turn  easily. 

It  does  not  appear  to  me  to  be  necessary  to  rpiote  at  length  tbe 
numerous  i-ecorded  cases  in  which  the  operation  of  nen"e-stretchiii^ 
has  failed  to  give  relief  to  patients  suffering  fi-om  tabes.  Suffix 
it  to  say,  that  in  their  clinical  symptoms  they  do  not  apparently 
ditter  from  those  in  which  benetifc  has  been  derived  from  nerve 
stretching. 

In  giving  a  prognosis  as  to  the  probable  beuefits  to  be  derived 
frOTH  the  performance  of  the  operation  in  question  in  any  givu 
case  of  tabe.f,  I  should  certainly  not  feel  justified  in  holding  out 
any  prospects  of  a  complete  or  pemianent  cure.  On  the  othw 
hand,  I  should  say  that  in  aU  probability  no  good  would  enso^'i 
and  that  any  improvement  would  probably  be  transient.  Ths 
rarity  with  which  any  material  good  to  the  ataxic  syniptotna 
follows  ner\'e-st retching  would  prevent  me  from  submitting  ^i^l 
patient  to  operation  and  its  consequent  risks  with  this  end  nione 
in  view. 

The  prospects  of  affording  relief  to  the  pains  in  the  limbs  »>* 
certainly  more  encouraging,  and  if  the  patient  really  suffers  Tfii? 
greatly,  I  think  that  the  chances  of  relief  are  sufficient  to  justify 
the  performance  of  uerve-st  retching,  always  provided  that  it  I* 
clearly  understood  that  failure  is  more  probable  than  succeMi 
and  that  relief  is  more  likely  to  be  transient  than  permanent. 

In  the  case  of  the  lower  extremity,  I  should  not  expose  thfl 
sciatic  ncr\-e  until  I  had  given  the  bloodless  method  of  atretchll^ 
a  fair  trial. 

Nerve-stretchiu@*  in  Diseases  of  tlie  Brain  and  SpinEd 
Cord. — The  results  of  the  treatment  of  diseases  of  thf-  brain  and 
.sjiinal  cord  by  nerve-stretching  are  certainly  not  encouraging,     I 

•  ISrilith  Medical  Journal,  Doc  17,  1S81,  p.  973. 
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believe  that  a  single  case  of  permanent  cure  is  jet  recorded.  In 
some  cases — and  these  are  f<'W — there  was  noted  a  considfrabV 
improTement ;  In  others,  a  transient  iraproveraent ;  and,  in  the 
great  naajority,  even  of  the  published  cases,  no  good  resulted  from 
the  operation. 

I  do  not,  therefore,  propos>'  to  deal  at  length  with  the  suhjVct 
of  disease  of  the  cerebro-spinal  centres  in  relation  to  the  operation 
of  nerve-stretchinij,  but  shall  touch  briefly  on  the  various  morbid 
conditions  for  which  the  ni.Tves  have  Ijeen  stretched. 

Nerve-stretching  in  Myelitia.— A  case  of  spasm,  with 
paralysis,  consequent  upon  an  injury  to  the  spine,  in  a  lK>y, 
aged  eleven,  is  recorded  by  Nussbaum.*  Both  sciatic  and  crurals 
were  stretched,  with  the  result  that  the  paralysis  persisted,  but 
the  spasms  ceased. 

In  another  ease  of  the  samp  natore,  by  Riedel.t  after  a  similar 
operation,  there  was  a  return  of  sensation  in  parts  previously 
anaesthetic  and  an  improvement  in  locomotion. 

In  both  these  cases  the  symptoms  are  considered  to  have  lieen 
due  to  a  myelitis  eet  up  by  the  injury-.  It  is,  however,  quit*  pos- 
sible that  they  really  were  due  to  the  compression  of  the  nen'es 
themselves  by  displaced  bone,  or  by  callus  and  inflammatory 
thickening. 

In  a  case  by  Czemey,}  the  operation  of  stretching  both  sciatica 
was  performed  for  the  relief  of  symptoms  of  compression  of 
the  cord  in  a  patient  who  suffered  from  angular  curvature  of 
the  spine.  Not  only  was  there  no  improvement,  but  the  patient's 
troubleu  were  aggravated. 

Dontnjlepont  5  records  a  case  of  a  man,  aged  thirty-one,  who 
suffered  from  chronic  myelitis,  with  paraplegia,  anesthesia,  loss  of 
knee-jerks,  and  painful  micturition.  Both  sciatics  and  both  crural 
nerves  were  stretched,  with  the  result  that  sensation  n  turned  and 
the  urinary  troubh-s  were  improved. 

The  following  disappointing  case  is  reported  by  Dr.  Morton : 

Mort(»i:\\ — Great  hid  IransinU  Improtrmtnt  in  a  Cast  of  Chnmie 
TTansvtTse  Mt/elilia,  irvnh-d  hf  Ntrve-stretchiiuj. 
Tlie  patient  was  a  man,  aged  sixty-four.     In    1S64   he   first 

*  Quoted  b;  Artaad  and  Gilson.  op.  ell. ;  and  b^  ChaDrller.  lot.  cil. 

t  Ibui.  I  Quoteil  bj  Chandler  §  Qtiolcl  !■)■  Arlaml  and  GiUon. 

I  Aew  York  iltd.eil  Itteord,  vol.  zzi.  p.  740. 
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noticed  a  tingling  sensation  in  hia  feet.  This  extended  to  the 
legs.  During  tlie  last  two  years  had  had  twitching-  in  the  legs : 
loss  of  Bensation ;  st-nsation  of  contraction  arouod  the  waist; 
wasting  of  the  muscles  ;  incontinence  of  urine  ;  and  great  difficulty 
of  locomotion.  When  tirst  seen, there  were  exaggerated  reflexes;  a 
sensation  of  walking  on  soft  ground,  ataxic  gait,  coldness,  bluish 
colour  of  the  legs,  and  atrophy  of  muscles  ;  no  pain  in  his  legs.  On 
Aug.  4,  !  88 1 ,  the  right  sciatic  nerve  was  stretched  by  Dr.  Oaboni 
with  excellent  results.  Oti  Sept.  iSth,  Dr,  Morton  stretched  the 
left  sciatic.  The  operation  was  performed  without  anaesthesia. 
Cutaneous  sensation  returned  immediately  upon  the  stretching. 
The  legs,  five  minutes  previously  instinsible  to  the  cut  of  a  knife, 
were  now  sensible  to  the  slightest  prick  of  a  i)in.  During  the  opera^ 
tion  the  patient  located  the  pain  of  the  incision  and  handling  of 
the  ner\-e  to  the  region  of  the  anus.  After  stretching,  he  located 
painful  sensations  correctly.  An  immediate  consequence  of  the 
return  of  sensation  was  a  return  of  the  knowledge  of  the  relation 
of  the  soles  of  his  feet  to  the  ground,  whilst  the  power  of  motion 
seemeil,  as  it  wci'e,  j^mtraculously  restored.  One  month  later  the 
patient  was  much  improved.  On  Jan.  27,  1882.  there  was  veiy 
little  i)ene!it  remaining  from  the  operation.  Ajitesthesia  was  not 
quite  so  complete  as  before,  but  the  other  symptoms  were  nearly 
as  prominent  as  previously, 

I  do  not  know  of  any  other  cases  of  myelitis  treated  by  nen-e- 
stretching,  with  the  exception  of  one  by  Massing,*  in  which  some 
improvement  of  sensation  followed  the  operation ;  and  do  not  con- 
sider that  the  number  of  recorded  cases  is  sufficient  to  aUov  of 
any  deiinito  conclusions  being  drawn, 

Spasmc-dic  Spinal  Paralysis. — I  have  only  seen  one  case 
of  spasmodic  spinal  paralysis  treated  by  nerve-stretching.  It  is  fnlly 
re\>orted  by  Mr.  Liington.t  The  patient  was  a  man,  aged  twenty- 
five.  The  right  leg  and  thigh  were  constantly  affected  with  the 
spasmodic  movements  typical  of  the  disease  in  question.  The  right 
arm  was  also  affected,  though  to  a  slight  extent. 

The  right  sciatic  nerve  was  stretched,  but  no  improvement 
ensued  until,  after  an  interval  of  several  weeks,  the  patient  was 
placed  uuder  treatment  by  belladonna.     Some  months  later,  lie 
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reported  himself  as  greatly  relieved,  but  I  do  not  think  that 
there  is  any  evidence  that  the  improvement  was  due  to  the  nerve- 
stretching. 

The  following  cases  will  give  some  idea  of  the  possible  benefits 
of  nerve-stretching  in  such  cases  : 

Morton!* — Nerve'Stretching  for  Spastic  Spinal  Paralysis, 

Great  Improvement, 

A  man,  aged  fifty,  ten  months  before  coming  under  notice,  had 
pains  in  the  joints  which  he  thought  were  due  to  rheumatism. 
All  the  bones  of  his  body  ached  at  the  same  time.  He  had  twitch- 
ing and  cramps  in  the  legs  and  arms,  and  interlocking  of  the  heels 
in  walking.  There  soon  followed  a  feeling  of  numbness  and 
tingling  in  the  hands  and  feet,  together  with  much  loss  of  power. 
During  the  last  four  months  before  he  came  under  notice,  the 
general  numbness  and  tingling  had  ceased,  but  the  loss  of  power 
had  decidedly  increased.  His  gait  was  slow  and  shambling,  and 
he  had  to  use  a  cane.  When  examined  in  April  1881,  all  the 
leg  muscles  were  in  a  spastic  condition,  and  tendon  reflexes 
exaggerated.  Any  attempt  at  positive  motion  was  met  by  in- 
voluntary muscular  resistance,  which  had  to  be  slowly  overcome, 
and  such  an  attempt  provoked  at  the  same  time  violent  shaking  of 
the  limb.  An  operation  was  performed  on  June  i6th,  and  the 
right  sciatic  nerve  was  stretched.  The  nerve  presented  nothing 
abnormal  in  its  appearance.  The  stretching  was  continued  about 
five  minutes.  The  wound  was  closed  by  sutures,  and  the  patient 
was  able  to  walk  immediately  afterwards.  The  wound  healed 
rapidly.  The  patient's  symptoms  were  almost  immediately  re- 
lieved, and  on  the  sixth  day  he  walked  over  a  mile.  He  improved 
till  about  August,  when  his  left  leg  began  to  get  bad  again. 
On  October  nth,  the  left  sciatic  was  stretched.  Ho  steadily  im- 
proved, and  on  Jan.  23,  1882,  had  only  a  slight  weakness  in  the 
left  knee  and  ankle,  with  slight  exaggeration  of  tendon  reflexes. 

Thiersch .f — Sjy/sfir  Spinal  Faralt/svi. — Sciafic  Nerve  Stretched, 

Slitjht  and  transient  Improvement. 

The  patient  was  a  man,  thirty-five  years  old,  with  spastic  spinal 

*  New  York  Medical  Record,  vol.  xxi.  p.  240. 

t  Boston  Medical  and  Surgical  Journal,  March  2,  1882. 
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paralysis  of  six  yeara'  standing,  following  an  attack  of  t j-phoid  fever. 
Both  sciatic  iiervca  were  stretched,  with  the  result  that  tJie  patellar 
reHfX  was  much  lessened,  having  beeii  previously  excessive.  Two 
days  later,  reflexes  had  entirely  disappeared  in  the  lower  exti-emi- 
ties.  Thirteen  days  aft^r  the  operation,  patellar  reflex  was  again 
present,  and  in  the  left  leg  stronger  than  normal.  Before  the 
patient  was  discharged,  he  was  in  exactly  the  same  condition  as 
before  the  operation. 

Wfxtp/ial. — At  a  discussion  ou  nerve-stretching  of  the  Medical 
Society  of  Berlin.  Westphal  stated  that  the  stretching  of  the 
crural  nerve  had  been  practised  on  a  patient  who  su£fen.'d  from 
BiMsniodic  spinal  paralysis.  The  result  was,  that  the  spasmodic 
paralysis  was  changed  into  a  passive  paralysis,  and  that  on  both 
sides,  instead  of  one  as  previously.  At  the  same  time  there 
appeared  a  complete  paralysis  of  the  bladder  and  of  the 
rectum,  which  had  not  existed  previously.  In  addition,  an  ulcer, 
apparently  of  trophic  origin,  formed  on  the  limb.  When  the 
patient  was  cured  of  the  immediate  results  of  the  ojieratiou,  there 
developed  a  contraction  of  the  flexors  of  the  limbs,  which  entirely 
prevented  him  from  walking,  besides  which  the  reflex  excitability 
was  considerably  exaggerated.  All  these  symptoms  appeared  to 
point  to  transverse  myelitis.  The  patient  died  three  years  later, 
and  there  was  found  in  the  lumbar  region  of  the  spinal  cord  a 
small  si)pt  of  softening. 

Nerve -stretching  in  Paralysis  Agitans. — The  cases  of 

paralysis  agitans  treated  by  nerve-sttvtchiug  aiv  as  yet  few,  and 
are  scarcely  sufficiently  encouraging  to  cause  their  number  to  be 
very  greatly  increased. 

Thus  Westphal,  in  the  discussion  previously  alluded  to,  said  that 
he  knew  of  three  cases  treated  by  this  operation.  In  the  first, 
the  trouble  had  reappeared  some  days  later ;  in  the  second,  the 
principal  ivsult  had  been  a  paralysis  of  the  parts  supplied  by  the 
muscuJo-spiral  nerve.  The  third  patient  had  died  six  days  aff«r 
the  ojjeration,  and  at  the  post-mortem  examination  there  was  found 
suppurative  cerebral  meningitis. 

These  results  are  not  encouraging,  but  the  following  case  by 
Morton  shows  a  little  brighter  side,  though  to  what  extent  the 
patient  was  benefited  is  not  quite  clear,  and  the  description  of  the 
condition  of  ihe  sciatic  nerve  throws  some  doubt  on  the  true  nature 
of  the  case.     Possibly  it  was  a  peripheral  neuritis. 
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Moiio7i . * — Paralysis  Agita ns. — Nerir-strdvliing. — Improvcm eni. 

The  patient  was  a  man,  aged  forty-three,  whose  present  trouble 
began  in  1875  ^^^^  shaking  in  the  left  arm  and  leg.  In  1877  the 
same  symptoms  appeared  in  the  right  side.  In  1 879  the  whole 
body  except  the  head  began  to  be  comparatively  rigid,  and  difficulty 
in  walking  increased.  In  the  spring  of  1881  all  his  symptoms 
had  become  more  pronounced.  He  could  not  dress  himself  or 
feed  himself.  Walking  was  difficult  and  clumsy.  There  was  no 
Apparent  cause.  He  had  been  treated  by  galvanism  and  various 
medicines,  but  continued  to  grow  steadily  worse.  On  Oct.  i8th 
the  sciatic  nerve  was  stretched.  It  was  found  to  be  hard, 
firm,  stiff,  and  unyielding,  and  was  of  a  dirty  yellowish-brown 
colour.  Apparently  it  was  in  a  condition  of  sclerosis.  On  reco- 
vering from  the  ether  the  patient  had  very  imperfect  use  of  his 
leg,  the  toes  drooped,  the  foot  swung  inward,  and  he  could  not 
advance  or  draw  back  the  leg.  Sensation  was  nearly  abolished. 
The  wound  suppurated  for  several  days  and  the  patient  was  worse  ; 
then  the  paralysis  began  to  mend.  On  Nov.  20th  the  walking 
had  greatly  improved,  the  general  rigidity  was  nearly  gone. 
Tremor  was  less  severe,  with  longer  periods  of  rest.  On  Feb.  i , 
1882,  he  was  reported  a  great  deal  better  than  before  the 
operation. 

Nerve-stretching  for  Sclerosis  of  the  Nervous 
Oentres. — A  case  of  nerve-stretching  in  a  patient  suffering  from 
lat(*ral  sclerosis  is  recorded  by  Southam  in  the  Lancet  for  1 88 1 . 

The  operation  was  undertaken  for  the  relief  of  pain,  and  the 
result  was  so  far  satisfactory,  that  for  six  weeks  after  the  nerve- 
stretching  the  patient  remained  free  from  pain.  The  other  symp- 
toms were  not  benefited,  and  it  is  of  course  questionable  whether 
the  relief  was  more  than  could  be  accounted  for  by  the  mechanical 
lesion  of  the  nerve-fibres  at  the  time  of  operation. 

Of  the  two  next  cases  by  McCulloch,  one  appears  to  have  benefited 
rather  by  anti-syphilitic  remedies  than  by  operation ;  in  the  other, 
tlie  nerve-stretching  seems  to  have  given  relief. 

MrCcUocli.^ — Cases  of  Nerre-stretehing  for  Multiple  Spinal  Sclerosis. 

A  man,  aged  twenty,  who  a  year  previously  had  had  syphilis, 
was  seized  ten  months  ago  with  retention  of  urine  and  paraplegia. 

*  New  York  Medical  Record^  vol.  xxi.  p.  240.  f  Lancet y  Sept.  5,  1885 
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Ninat  then  he  has  never  been  able  to  lEtand  or  walk,  and  an  tW 
BlighteHt  atU-mpt  to  do  so  is  seized  with  violent  tremors.  On  a^ 
niiHsioQ  to  hospital  be  bad  very  violent  tremors  atid  inooardnrntaan 
or  thi)  mnHcli'H,  especially  of  the  legs,  bat  alao  sUgbUj  oS  the  bodf 
and  arms.  Tendon  reflex  and  ankle  clonns  mncb  exagg«isted. 
H(^  had  incontineDce  of  urine.  Botli  sciatica  were  gtrrtchrf  on 
May  23rd,  with  immediate  improvement  of  sensation  and  dimiim- 
tionof  trfmore. 

July  25th, — The  patient  can  now  stand  and  even  walk  with 
iiHSiatance,  hut  this  improvement  was  not  not«d  nntil  after  treat- 
ment by  iodidi-  of  potasBiani  and  mercury.  'ITiere  was  no  imme- 
diale  bi^ni'fit  from  operation. 

MfCiiUnch.* — Ncn-c-siirti-hiv<j /or  Afiifliplc  Cenbro-spinal Sdrmit. 

The  patient  was  a  man,  agi^d  thirty-five,  whose  illness  had  been 
ill  progresa  for  two  years.  There  was  general  shaking,  and  the 
jiat.ii'nt  could  scarcely  walk.  There  was  no  anjeathesia  ;  there  was 
marked  auklr  clonus,  and  all  the  reflexes  were  exaggerated. 

March  26,  18S5— The  ecintie  nerve  was  stretched. 

2ijlh. — The  shaking  is  less;  the  wound  has  healed  sonndly. 

May  19th. — Very  great  general  improvement.  There  are  slight 
tromora  of  thi'  head  when  he  is  excited,  bat  no  other  abnormal 
HyuipldmH. 

Nerve -Stretching  for  Athetosis. — Considering  that  in 
fuBiH  of  uthelosis  lliiTf  ia  generally  some  imperfection  in  the 
lii'iiin,  it  <li>eH  not  ateni  probable  that  nerve-stretching  would  be 
III  all  likely  lo  give  relief  to  patients  suH'ering  from  this  malady, 
ami  1  (io  iKit  think  that  the  two  following  instances  by  American 
Burge'Ons  affortl  much  encouragement. 

In  each,  such  improvement  as  was  noted  could  readily  be 
acixiuntod  for  by  the  mechanical  effects  of  the  operation  on  the 
nerve-trunk.     No  iwrmanent  benefit  is  recorded. 

Morton.^ — Athrtosis. — Nervc-strefckiitg, —  Fen/  liight  Tmprovemntt. 
At  the  age  of  three,  it.  was  noticed  that  the  right  leg  of  the 
patient  gave  way,  causing  him  to  fall.  He  had  no  convulsions  or 
loss  of  consciousness.  Until  eleven  years  of  age  he  was  very  lame, 
and  then  walked  better.  Three  months  after  the  right  leg  was  first 


wf,  Sept.  5,  1885.         f  Nta  I'ork  Stedimi  Hecord,  vol.  xzL  p.  34a. 
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affected  the  right  hand  began  to  show  peculiar  movements.  It 
would  unintentionally  close  on  objects  and  hold  them  fast,  then 
the  hand  and  fingers  began  to  twist  and  work,  particularly  when  he 
attempted  any  movement  This  hand,  as  far  as  he  recollects,  has 
never  been  better  or  worse  up  to  the  time  that  he  was  seen  in  188 1. 
On  Nov.  i6th  the  ulnar  and  median  nerves  were  stretched.  On  the 
25 th  the  hand  was  quiet  for  the  first  time  in  the  patient's  memory. 
Jan.  25,  1882. — All  continuous  and  compound  movements  are 
now  abolished,  but  there  is  at  times  a  very  slight  twitching  of  the 
thumb.  The  position  of  the  fingers  is  that  of  easy  and  natural 
flexion.  Some  numbness  of  the  hand  exists.  The  patient  says 
it  is  a  great  deal  less  trouble  to  him  than  formerly,  and  in  a  much 
preferable  condition. 

Hammond^ — Atlutods. — Relirf  by  Ntrvc^strekhinfj, 

This  operation  was  performed  upon  the  median  nerve  on  May  27, 
1887,  with  the  result  that  the  patient  could  open  and  shut  his  hand 
at  will,  and  take  off  his  coat  and  write  his  name,  things  which  he 
had  been  unable  to  do  for  twenty-three  years.  The  hand  was  also 
quiet  during  the  night,  as  also  was  the  leg,  and  only  two  epileptic 
seizures  had  occurred  since  the  operation.  The  case  was  recorded 
three  weeks  after  the  nerve  was  stretched. 

Nerve-stretching  for  Tetanus. — From  the  accounts  of 
cases  by  Vogt,  recorded  in  1877,  ^^  ^^^  believed  by  many  that  at 
last  a  treatment  for  tetanus  had  been  discovered  which  gave  better 
prospects  of  relief  than  any  which  had  preceded  it.  But,  like 
many  other  remedies,  nerve-stretching  has  not  confirmed  the  hopes 
which  it  excited. 

I  do  not  propose  to  detail  the  cases  of  ti'tanus  treated  by  nerve- 
stretching.  Some  have  recovered.  The  vast  majority  have  died. 
P]ven  in  published  cases  recoveries  are  only  about  12  per  cent,  of 
the  total,  and  th(Te  can  be  little  doubt  that,  whilst  most  of  the 
successful  cases  have  been  published,  those  in  which  the  operation 
has  failed  have  not  all  come  to  light. 

A  careful  reading  of  the  published  cases  will,  I  believe,  lead  any 
impartial  observer  to  the  conclusion  that  in  none  of  thera  is  there 
clear  evidence  that  the  tetanus  was  cured  by  the  operation.  I 
wish  that  I  could  think  they  held  out  any  such  hope,  and  will 
venture  to  point  out  veiy  briefly  my  reasons  for  thinking  they  do 
not  do  so. 

*  Kew  York  Medical  Record^  vol.  xxii.  p.  21. 
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^^Vlret.  All  the  cases  were  «3sentiallj  of  the  cbioiuc  type,  and  it 
mnst  be  borae  in  mind  that  the  death-rate  In  such  is  infinitelf 
lower  than  in  the  acntt*  cases. 

Secondly.  In  almoet  all,  meditnnal  treatment  was  adopts,  both 
before  and  al^er  the  operation. 

Thirdly.  In  most  of  the  casee,  the  tetanaa  continued  for  several 
days  after  the  nerre-sl  retching. 

I  do  not  believe  that  a  mngle  case  has  been  yet  recorded  in 
which  it  conld  certainly  be  said  that  the  operation  lias  saved  a 
patient's  life.  "What  is  more,  in  several  of  these  cases  it  ia  noted 
that  the  spasms  were  worse  after  operation  than  before. 

For  my  own  part,  I  would  not  perform  nerve -stretching  for 
telauus,  as  I  believe  it  is  of  no  use,  and,  with  the  possibility  of 
doing  direct  injury  lo  the  patient  before  uiy  mind,  I  would  cer- 
tainly dissuade  others  from  its  performance. 

Nerve-Btretching  and  Netirotomy  for  Epilepay.— I 
have  already,  when  dealing  with  the  complication  of  nerve  injurii*, 
shown  that  epilepsy  may  follow  on  a  wound  of  a  nerve,  and  to  that 
chapter  I  would  refer  for  farther  evidence. 

Not  only,  however,  has  epilepsy  of  a  traumatic  ori^n  been 
treated  by  operations  on  the  nerves,  but  idiopathic  epilepsy,  with  a 
definite  aura  commencing  in  some  peripheral  part,  has  been  umi- 
larly  treated.  Nerve-stretching  and  neurotomy  have  each  been 
tried,  and  the  following  cases  afibrd  some  c\"idence  of  the  suceesB 
attending  such  treatment. 

Nerre-streltkinij  and  Ncurectovuj  for  Tmumatk  EjnhpS}/, 

C.  McS.,  aged  forty-three,  was  admitted  into  St.  Bartholomew's 
Hospital  in  Oct.  1880,  having  received  a  gunshot  wonnd  of  the 
leg  some  months  previously.  Since  the  wound  healeil  b«  has 
become  subject  to  epileptic  seizures.  There  is  no  definite  aura 
extending  from  the  leg,  but  the  limb  ia  painful.  An  exami- 
nation showB  some  scars  on  the  outer  aide  of  the  leg,  and  ju 
several  places  shot  can  be  felt  close  to  the  situation  of  llie 
musculo-cotaneous  nerve,  Whilst  in  hospital  the  patient  had 
several  fits  of  a  typical  epileptic  nature,  but  of  short  dura- 
tion. Thinking  that  the  patient  might  be  improved  by  opera- 
tion, Mr.  Holden  cut  down  upon  and  removed  three  inches  of  the 
muscnlo-cutancous  nerve,  as  well  as  some  shot  which  lay  beside  it. 
For  some  days  after  the  operation  the  fits  continued.     Tlieu  tliey 
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gradually  subsided,  and  finally  entirely  ceased  before  the  patient 
left  the  hospital.  For  three  years  and  a  qnarter  he  remained  well, 
and  then  returned,  on  April  17,  18S4,  saying  that  until  one 
month  ago  he  had  not  been  subject  to  any  of  his  former  fits,  but 
now  has  fri>r|uenb  epileptiform  attacks.  They  occurred  sometimes 
as  freffuently  as  twenty  times  a  day.  There  ia  a  shot  near  the  old 
scar  in  the  leg. 

29th. — Shot  removed.  The  fits  ceased  for  two  days,  when  the 
patient  was  discharged. 

July  1st. — ^Readmitted.  The  fits  have  returned,  and  for  the 
past  three  weeks  have  been  very  violent.     They  are  worse  during 
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gth. — Sciatic  nerve  stretched. 

loth. — Partial  ansestheaia  of  the  foot  and  leg. 

14th. — Extreme  hyperffisthesia  of  the  buttock. 

25th. — Suppuration  along  the  course  of  the  nerve  up  to  the 
sciatic  notch.  Abscess  fri'ely  opened.  He  was  discharged,  there 
having  been  no  fits  since  the  operation. 

Aug.  5,  1885. — Returned  to  the  hospital.  He  has  now  as  many 
as  ten  or  twelve  fits  a  day.     They  returned  a  week  or  two  ago. 

Pnwns." — Nfrte-atrdvhing  in  the  treatmfnt  of  Traunmlic  Nnirvma, 
•with  Neuralgia  a?id  EjpUepstf. — dire. 

Tlie  patient,  a  man  aged  forty,  had  four  years  previously  re- 
ceived a  cut  from  a  knife  which  pierced  the  middle  of  the  thigh 
immediately  behind  the  femur.  Since  then  there  had  been 
paralysis  of  the  muscles  of  the  leg  and  of  the  foot.  Sensation  of 
the  skin  of  a  corresponding  area  had  disappeai-ed.  The  paralysed 
limb  had  become  the  seat  of  lancinating  pain  and  of  the  phenomena 
of  spinal  epilepsy.  The  snffei-iugs  had  become  so  intolerable  that 
the  patient  wished  to  have  the  leg  amputated.  On  examination 
there  wan  found  to  be  paralysis  and  atrophy  of  the  muscles  of  the 
limb  and  of  the  foot,  which  latter  was  in  the  position  of  equino- 
varus.  The  skin  was  blue  and  ccild,  there  was  cutaneous  amesthesia 
of  the  fool  except  on  the  outer  part  of  the  dorsum.  On  the  outer 
part  of  the  leg  there  was  hj-persDStbesia,  especially  about  the 
external  malleolus,  at  the  middle  of  the  leg,  and  at  the  level  of  the 
head  of  the  fibula.  Pressure  upon  this  last  point  provoked  severe 
pain  and  tlie  phenomena  of  spinal  epilepsy.     Convulsions  of  the 

•  Bu-iie  lie  C/iimraie,  1882,  p.  425. 
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limb  were  produced  by  the  least  movement  of  the  foot.     There  was 

habitual  trembling  localized  to  the  left  leg,  but  it  occasionally 
extended  to  the  right  leg.  On  the  2nd  of  July,  i88i,  the  sciatic 
ner\-e  was  stretched.  When  exjjosed  there  was  found  to  be  a 
fusifiirm  neuroma  five  centimetres  in  length  at  the  seat  of  the 
original  injury.  On  the  3rd,  the  pains  had  ceased  and  the  wound 
had  almost  health.  The  cure  was  complete  and  permanent  for  at 
any  rate  four  months  after  the  operation,  there  being  no  more  pain 
or  convulsions,  and  the  hy|>er!csthesia  had  disappeared.  Tlie 
patient  walked  well. 

Lniiffr* — Neurotomy  for  Epilepsy  foUoioin-g  a  Wouml  of  the 
Median  Nerre. 

A  man,  aged  twenty-two,  received  a  bullet  wound  of  the  fore- 
arm in  Oct.  1 S70.  Tlie  median  nerve  was  wounded  and  the  patient 
suffered  gi-eat  pain.  The  fingers  immediately  were  doubled  into 
the  palm  and  remained  contracted  for  two  days.  A  year  later,  the 
wound  being  not  yet  healed,  he  was  suddenly  seized  with  severe 
pain  in  the  hand,  followed  by  an  epileptic  seizure  in  which  he  bit 
liis  tongne.  From  this  time  he  became  liable  to  similar  seizures  at 
intervals  of  a  few  days.  In  July  1872,  he  first  came  under  Dr. 
Lande's  care.  At  that  time  there  was  hyperassthesia  of  the  palm 
of  the  hand.  The  fits  were  preceded  by  severe  pain  and  clutching 
movements  for  several  minutes.  Two  centimetres  of  the  median 
nerve  wei-e  excised,  and  from  that  time  forwards  the  fits  ceased. 
The  patient  was  seen  nine  months  after  the  operation. 

Mvrl'inj\ — h''-jlt:r  Epihpsi/. — Ntrvestretchini)  of  Brachial  Plexus. 

Improveme.nt  (?) 
The  patient,  a  man  aged  forty,  had  for  ten  years  been  subject  to 
numerous  daily  attacks  of  spasm,  which  occurred  mostly  in  b.?J 
between  three  and  six  a.m.,  without  any  loss  of  consciousness.  An 
aura  always  existed.  The  main  peculiarity  of  the  attack  was  that  it 
could  be  induced  at  the  will  of  the  patient  or  physician  by  touching 
various  points  of  what  appeared  to  be  a  true  epileptic  zone.  A 
touch  on  the  right  side  of  the  neck  or  the  shoidder  often  brought 
on  an  attack.  Ke  was  treated  with  various  medicines  and  with 
electricity  with  ti'mporary  good  results,  but  as  he  began  to  get  worse 

•  Quoted  by  Letievont.  f  ■*'""  ^'^^  Medical  Bteord,  Tol.  xxi.  p.  340. 
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the  brachial  plexus  was  stretched  in  the  axilla.  The  result  of 
this  case  could  not  be  certainly  stated,  as  the  operation  had  been 
but  recently  performed.  There  appeared,  however,  to  be  some 
improvement. 

Gillette, '^ — Nerve'Stretching  for  Epilepsy, 

The  patient  had  been  subject  to  epilepsy  from  youth.  Tlie 
median  and  ulnar  nerves  were  stretched  in  the  upper  part  of  the 
arm,  with  the  result  that  the  fits  diminished  greatly  in  number 
and  in  intensity.  In  addition,  the  pains  in  the  arms  which  had 
always  preceded  the  fits  completely  disappeared,  and  the  period  of 
unconsciousness  after  an  attack  was  much  shortened. 

Nifsshanm.^ — A  man,  aged  twenty-one,  who  sufiered  from 
talipes  equino-varus,  had  been  subject  to  epileptic  attacks  for 
nine  years.  Latterly  these  attacks  had  become  more  frequent, 
and  occurred  as  often  as  six  times  a  day.  Each  seizure  was  pre- 
ceded by  a  pain,  commencing  in  the  deformed  foot  and  passing 
up  the  back  of  the  limb.  The  internal  and  external  popliteal 
nerves  were  stretched,  with  the  result  that  the  fits  entirely 
ceased. 

Czerney  %  records  a  case  of  epilepsy,  with  an  aura,  starting  in  the 
region  of  the  ulnar  nerve.  The  latter  was  stretched,  but  without 
causing  any  improvement. 

Such  cases  as  the  above  certainly  offer  some  encouragement  to 
the  operative  treatment  of  reflex  epilepsy.  I  am,  however,  of  the 
opinion  that  in  idiopathic  cases  the  failures  will  probably  greatly 
exceed  the  successes.  It  is  well  known  that  even  after  amputa- 
tion of  the  part  from  whence  the  aura  originated,  the  fits  have  not 
diminished  in  the  least  degree.  Nevertheless,  in  any  case  of  a 
definitely  localized  aura,  I  would  certainly  advise  that  a  trial 
should  be  given  to  nerve-stretching.  I  would  not  recommend 
neurotomy,  for  all  the  benefits  it  offers  can  be  supplied  by  nerve- 
stretching,  in  which,  as  I  have  previously  shown,  the  nerve-fibres 
can  be  completely  divided  within  the  nerve-sheath,  if  the  stretching 
be  sufficiently  vigorous. 

*  Le  Pi'0(irh  MMical,  1881,  vol.  ix.  p.  100.  f  Quoted  by  Blum,  loc.  cit. 

J   Quoted  by  Fenger  and  Lee. 
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Much  more  good  is  likely  to  reBalt  from  similar  treatmPUt  in 
cases  of  traumatic  origin,  and,  where  there  is  any  definite  nerve 
injury,  a  good  prognosis  will,  I  believe,  be  justified.  But  in  such 
cases  the  nerve  ought  not  simply  to  be  stretched;  it  should  be 
exposed  at  the  seat  of  injury,  and,  if  surrounded  by  scar  tissue, 
should  be  freed.  If  irritated  by  any  foreign  body  this  should  be 
removed.  No  pains  should  be  spared  to  discover  and  remove  any 
abnormnl  local  condition. 

Especially  in  cases  of  motor  or  mixed  nerves,  I  should  always 
prefer  nene-st retching  to  neurotomy  or  neurectomy ;  and  if,  after 
a  timi',  tlie  epilepsy  recurred,  1  \Yoiild  repeat  the  operation  before 
[iroceeding  to  perform  neurotomy. 

Nerve-stretching  for  Local  Spasm. — The  operation  of 
nerve-strefcliiug  has  been  performed  in  various  parts  of  the  body 
for  local  spasms,  some  of  traumatic  origin,  others  idiopathic. 

It  is  not  advisable  to  consider  all  these  operations  together,  for 
they  differ  much  amongst  themselves,  and  I  therefore  prefer  to 
se])aratL'  them  iutii  different  classes  according  to  the  nerve  affected 
and  TO  the  cause  of  the  spasm. 

Nerve -stretching  for  Facial  Tic, — Cases  of  facial  spasm, 
so-called  "  facial  tic,''  art>  not  uncommon  in  mild  forms.  Thus, 
blepliaro-spasm  is  tolerably  frequent,  and  is  often  transient.  For 
these  milder  forms  of  spasm  operative  interference  can  but  seldom 
be  required. 

There  are,  however,  other  cases  at  once  more  severe  and  more 
rare,  in  which  the  whole  of  the  muscles  of  one  side  of  the  face 
become  nffected,  and  in  which,  therefore,  operations  are  more 
likely  to  be  necessarj%  The  most  common  exciting  cause  is  sudden 
fright,  gi-ief,  or  mental  worry,  especially  in  patients  in  a  weak 
state  of  health.  In  no  case  should  the  surgeon  be  in  a  hurry  to 
operate,  for  the  attack  may  pass  off,  or  may  yield  to  internal 
remedies  or  to  galvanism,  and  these  should  always  be  given  a 
thorough  trial. 

In  no  case,  in  my  opinion,  should  neurotomy  or  neurectomy  be 
performed.  Stretching  of  the  facial  nerve  is  the  only  operation 
likely  to  be  beneficial  and  to  leave  tlie  patient  without  permanent 
paralysis. 

The  operation  for  e.'qiosing  the  facial  nerve  has  already  been 
described.  The  results  of  stretehing  this  nerve  for  facial  tic  have 
not  been  altogether  satisfactory,  even  judging  by  the  published 


Till-  operation  Las  been  performed  in  twenty-one  cases,  wliich 
are  tabulated  by  Keen  in  an  excellent  paper  in  the  July  number 
of  the  Annuls  of  Surgery  for  1886;  odA  fourteen  of  them  are 
also  tabulated  by  Godlee,  in  vol.  xvi.  of  tho  Trummlmna  0/  tbr 
Clinical  Soddi/  0/  Loiuloii.  To  these  authors  I  am  indebti-d  for 
references  to  the  literature  of  an  operation  which  has  been  per- 
formed in  England  by  Godlee  and  by  Sontham,  as  well  as  by 
various  surgeons  in  America  and  on  the  Continent. 

The  following  arc  brief  notes  of  the  cases : 


Bniiin,'—Strd<-hi}»j  of  Ihe  FitcUil  Nn-ve  for  Coiinihirc  Tlv. 

The  patient  was  a  woman,  aged  thirty-five,  of  delicate  constitu- 
tion. Six  years  previously  she  had  a  sort  of  epileptic  seizure, 
after  which  the  twitching  of  the  face  began,  affecting  the  eyelid 
first,  and  spreading  to  the  rest  of  the  left  aide  of  the  face.  At 
first  it  lasted  for  one  month,  then  intermitted  for  two,  and  then 
became  chronic.  The  right  side  of  the  mouth  wa»  occasionally 
affected. 

The  facial  nerve  was  stretched  on  July  20,  1878.  There  was 
some  paralysis,  but  it  disappeared  in  half  an  hour.  Up  to  nine 
months  later  there  was  no  return  of  spasm ;  then  it  recurred 
slightly.  Two  years  after  operation  there  was  slight  spasm,  but 
not  nearly  as  bad  as  previously. 


Brrnh/ii-dt.\~Sfir/c/ti>iif  of  the  Farinl  Ncrre  for  Coiiri'hiir  Tic. 

The  patient  was  a  man,  aged  thirty-six,  who  first  had  i)ain  in 
his  face  in  1870.  Id  1873  there  was  twitching  of  the  eyelids,  and 
in  1874  the  whole  of  the  right  side  of  the  face  twitched.  He 
suffered  from  crackling  noises  in  the  right  ear. 

The  facial  nerve  was  stretched  in  Nov.  1878.  The  twitching 
disappeared  for  the  rest  of  that  day,  and  there  was  no  facial 
paralysis.  The  following  day  the  twitching  recurred.  Two  years 
later  he  was  a  little  better. 


t  Z'U.f. 


Klin.  Woch..  (878.  No.  40.  p.  595, 
tr  Klin.  Mel.,  1S81,  p.  96. 
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StrrieJtimy  of  Ou  Faevit  yent/or  Conmlsiic  Tic. 

A  troman.  ageA  thirty-nine,  previonsly  in  good  health,  was 
affected,  withont  apparent  cause,  in  the  snmmer  of  1871,  with 
twitching  of  the  left  eyelid,  and  anbseqnently  of  all  the  left  side  of 
the  face.  This  was  worse  at  the  menstmal  periods.  The  facial 
nerre  was  stretched  on  Jan.  33,  1879.  The  twitching  ceased, 
and  for  twelve  weeks  there  was  facial  paralysis,  which  gradually 
passed  off.  Six  months  Ut«r  there  was  slight  retnm  of  the 
twitching,  but  it  never  was  as  bad  as  before  operation. 

SiUfHbrry.i — Sirrlehiaif  o/the  FtKtal  NfTT</oT  Convulsirr  Tie. 

A  woman,  aged  twenty-seTCn,  suffered  from  tic  of  the  whole 
of  the  left  side  of  the  face.  It  commenced  suddenly  in  1877, 
and  spn-ad  to  the  mosclea  of  the  neck  and  to  some  of  those  of  the 
hand. 

On  Dt-c.  2.  1S79,  the  facial  nerve  was  stretched.  The  operation 
was  followed  by  complete  paralysis  which  lasted  three  months, 
and  then  gradually  disappeared.  The  spasms  at  first  ceased,  but 
returned  as  the  paralysis  passed  off,  though  not  so  severely  as 
before  operation. 

Putiiam.i — Slrdching  of  the  Facial  Kervefur  Convulsive  Tic. 

A  man,  aged  twenty-five,  who  had  suffered  for  three  years  from 
unilateral  spasm  of  the  face,  underwent  the  operation  of  stretching 
of  the  facial  uepve  on  April  24,  iSSo.  ;For  one  month  after 
operation  there  was  complete  facial  paralysis,  which  did  not  pass 
completely  away  for  nine  months.  At  that  date  there  was  no 
improvement. 

Bernhardt.^ — Strdihinrr  o/the  Fnnal  Nerve  /or  Conrnhice  Tic. 

The  patient  was  a.  young  man,  aged  twenty-one,  who,  after 
exposure  to  cold  in  the  spring  of  1 876,  was  seized  with  unilateral 
facial  spasm,  which  continued  until  1 880. 

In  June,  the  upper  brouchea  of  the  facial  nerve  were  stretched. 

•  Berlin.  Klin.  Woeli.,  1879,  No.  46.  p.  684. 
+  CenlrnL/ar  yerKealieill,  No.  7,  18S0. 
t  AriMtxt  0/ Mtrlidni;  New  York,  tS8i. 
g  Ztit.fur  SUn.  Hid.,  1881,  p.  99. 
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The  operation  was  followed  by  relief  from  spasm  and  by  facial 
paralysis,  which  lasted  three  months.  The  spasms  returned,  and 
at  the  end  of  three  months  were  as  bad  as  ever.  Three  years 
after  operation  the  patient  continued  to  suffer  as  much  as  before. 

Oallee*  and  Sturgc] — Stretching  of  the  Faded  Nerve  foi' 

Spasmodic  Tic, 

The  patient  was  a  lady,  aged  seventy-two,  who  six  years 
previously,  after  the  death  of  her  husband,  had  suffered  from 
twitching  of  the  muscles  round  the  right  eye,  and  subsequently 
of  all  the  muscles  supplied  by  the  facial  nerve.  As  all  other 
treatment  failed,  on  July  20th  the  facial  nerve  was  stretched. 
The  face  remained  paralysed  for  two  months.  On  Oct.  19th,  the 
face  at  rest  was  nearly  symmetrical,  the  patient  was  rapidly  im- 
proving. In  October  of  the  following  year,  there  was  slight  recur- 
rence of  twitching  of  the  eyelid,  accompanied  by  sortie  neuralgia. 
A  blister  was  applied  and  quinine  was  administered.  Since  then 
the  twitching  had  twice  recurred,  each  time  in  connection  with 
mental  worry  or  shock,  but  it  had  disappeared  again. 

SoiUham.X — Stretching  of  the  Facial  Nerve  for  Tic. 

The  patient,  a  woman,  aged  fifty-nine,  had  enjoyed  good  health 
until  she  received  a  sudden  fright  two  years  before  coming  under 
notice.  She  then  was  seized  with  unilateral  facial  spasm,  which 
continued  and  resisted  all  treatment. 

On  Nov.  28,  1 88 1,  the  facial  nerve  was  stretched.  There  was 
resulting  facial  paralysis  which  lasted  five  weeks,  and  had  not 
completely  disappeared  in  sixteen  weeks.  Five  years  later  there 
was  no  return  of  spasm. 

Hoffmann,^ — Stretching  of  the  Facial  Nerve  for  Connflsivc  Tie. 

The  patient  was  a  woman  who  suffered  from  unilateral  facial 
spasm.  The  facial  nerve  was  stretched  on  March  28,  1881. 
Paralysis  ensued  and  did  not  completely  pass  away  till  the 
autumn.  In  May  1881,  there  was  slight  return  of  spasm, 
but  in  1883  the  spasms  had  never  become  as  severe  as  before  the 
operation. 

*  British  McdiralJourna^  1 88 1,  vol.  i.  p.  922. 

f  ////(/.,  1800,  vol.  ii.  p.  810. 

J  Lancet,  Aug.  27,  1 88 1.  §  Godlee's  Tables. 
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Gatllfr* — Strrtdtimy  t/ tkt  Faaai  Nrmfor  ConraUivt  Tie. 

Tbe  patient  was  a  man.  aged  tliirty-ax,  who  had  saffered  for 
»>n>e  y^ars  vitboot  app«T«^t  cause  from  bilateral  tic.  which  was 
made  worse  hv  eiposnre  to  cold,  brig-ht  light,  and  excitement. 
He  had  slight  ?upra-orbital  neuralgia  on  the  left  side.  The  left 
snpra-orlntal  nerve  was  first  divided  sabculaneously  without  good 
effect,  and  snbseqnently  the  left  and  the  right  facial  nerves  were 
Stretched.  In  b^th  instances  the  twitching  reconimeQced  atue 
three  months  as  the  paralysis  disappeared,  and  finally  ii  IiiimJii 
severely  as  before  the  operation. 

PufMi'm. — Strrtchhty  o/  the  Fncial  Nt  ret  for  Convulsire  Tie. 

The  patient  was  a  woman,  aged  forty-five,  who  for  nine  yean 
had  suffered  from  unilateral  spasm  of  the  muscles  supplied  by  the 
facial  nene. 

On  June  i,  iSSi.  the  facial  nerve  was  stretched.  After  the 
operation  theiv  was  paralysis  of  the  muscles  of  the  face  for  at 
least  two  months.  For  some  months  the  spasms  departed,  bat 
they  subsequently  returned  as  severely  as  before  operation. 

Si'ulhnm,- -Si niching  of  thf  Fadtil  Xcrrr  for  Cmivuisivr  Tic. 

A  woman,  aged  thirty-two,  suffered  from  clonic  spasm  of  the 
right  side  of  the  face  of  four  years'  duration.  For  the  relief  of 
this  the  facial  nerve  was  stretched.  The  op«'ration  was  followed 
by  jMiralysis,  which  lasted  for  three  months.  The  effect  on  the 
sjiasiu  was  doubtful,  as  the  patient  was  lost  sight  of. 

litnaiiktA — In  this  case  the  patient  was  aged  and  had  suffered 
from  an  old  paralysis,  followed  by  facial  sjiasm.  The  operation 
was  followed  by  some  improvement,  which  continued  three  weeks 
after  operation. 

Jteriihardl. — Shvtrhin^  of  I  he  Facial  Nerrc/or  Cmiviildrc  Tic. 

The  patient  was  a  woman,  aged  thirty-five,  who  after  long  con- 
tinued use  of  one  evi-  with  a  lens  whilst  drawing,  was  affected  with 
ajHksm  of  tht?  corresponding  side  of  the  face.     The  operation  was 

•  Brititl,  Mclia,!  .TournaK    iSSj.  June  0.  p.  1122  ;  an'l   Tmi>:  of  Clia.  So:., 
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followed  by  paralysis,  which  lasted  seven  months.  The  spasms 
ceased  for  the  same  length  of  time,  and  then  returned,  although  in 
a  modified  form. 

Gray^  (two  cases). — In  the  first  case  the  patient  was  a  man, 
aged  thirty- six,  who  had  had  facial  spasm  for  sixteen  years,  and 
for  some  time  in  addition  facial  neuralgia.  The  operation  of 
stretching  the  facial  nerve  relieved  the  spasm  after  three  months, 
but  the  pain  was,  if  anything,  rather  worse. 

The  other  patient  was  a  man,  aged  twenty-one,  who  was  choreic 
and  had  suffered  from  facial  spasm  for  ten  years.  The  operation 
was  followed  by  paralysis,  and  three  months  after  operation  the 
spasm  remained  cured. 


Zcms,'\ — Stretching  of  the  Facial  Nerve  for  Convulsive  Tic. — Success. 

The  patient  was  a  man,  aged  thirty -seven,  who  had  suffered  for 
eight  years  from  convulsive  tic  on  the  right  side.  The  spasms 
occurred  at  intervals  of  five  minutes.  No  apparent  cause.  On 
Nov.  16,  1883,  the  facial  nerve  was  stretched.  From  the  fifth  day 
after  operation  the  spasms  became  less  frequent,  and  on  Jan.  4, 
1884,  the  patient  left  the  hospital  well. 

Another  case  quoted  by  Zesas  and  mentioned  by  Keen,  has  but 
few  particulars  supplied.  The  patient,  a  woman,  had  suffered 
from  tic  for  seven  years,  and  the  spasm  entirely  disappeared 
within  three  days  of  the  operation,  though  the  subsequent  result 
was  not  known. 

Bernhardt. — A  man,  aged  twenty-five,  after  exposure  to  cold, 
suffered  from  spasm  of  the  muscles  of  the  right  side  of  the  face, 
together  with  partial  paralysis,  for  four  and  a  half  years.  The 
operation  of  nerve-stretching  was  performed  on  Jan.  16,  1884, 
with  the  result  that  four  months  later  there  was  some  improvement 
ill  the  paralysis,  but  none  in  the  spasm. 

Kanfmann.\ — A  man,  aged  sixty-one,  had  suffered  for  seven 
years  from  right  facial  tic,  apparently  induced  by  a  violent  fit  of 
passion.  The  facial  nerve  was  stretched  on  Sept.  16,  1884,  and,  as 
no  improvement  resulted,  neurotomy  of  the  same  nerve  was   per- 

*  ProceaVuKjs  of  Jfedical  Society,  Kim/ a  Co.,  vol.  vii.  1882,  p.  127  ;  ;in<l 
Keen's  Tables. 

t   li'r.  (IcH  Sri.  Mi,I.,  October  1885. 

5:   Cent,  far  (%ir.,  1S85,  No.  3  ;  and  Keen's  Tables. 
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formed  five  days  later,  but  neitlier  operation  was  prodnctive 
good  result. 

Kctii.'—ln  this  case  the  patient  was  a  woman,  ajred  fortj'-eiglit,  ' 
who  bad  Buffered  for  five  and  a  half  years  from  spasm  of  the  right 
side  of  the  face.  The  facia)  nerve  was  stretched  on  April  2.  1886, 
with  the  result  that  two  months  and  a  half  later  the  spasms  had 
entirely  ceased,  and  facial  paralysis  continued.  The  infra-orbital 
nerve  liad  previously  been  stretched  without  permanent  relief. 

It  must  be  confessed  that  the  operation  has  not  been  altogether 
a  successful  one,  but,  on  the  other  hand,  it  is  one  which,  although 
troublesome  to  perform,  is  free  from  danger,  so  that,  even  if  it  fiJls 
to  produce  the  desired  result,  at  any  rate  no  serious  or  disfiguring 
wound  has  been  inflicted,  and  for  this  reason  n  erve-st  retch  in  o-  h 
certainly  worthy  of  trial  if  other  treatment  has  failed. 

Keen  sums  up  the  results  as  follows : — 

In  three  cases  there  was  absolute  relief  for  a  week,  followed  by 
improvement  for  two  years  in  one  case,  but  no  permanent  improve- 
ment in  the  other  two. 

In  five  cases  there  was  absolute  relief  for  from  three  weeks  to 
four  months,  followed  by  relapse. 

In  six  cases  there  was  absolute  relief  for  from  four  months  to  a 
year,  followed  by  relapse  to  the  previous  condition  in  three,  and 
partial  relapse  in  the  other  three. 

In  one  case  there  was  absolute  relief  for  five  years. 

In  one  case  there  was  absolute  relief  for  two  years. 

In  two  cases  there  was  absolute  relief  for  three  months. 

In  one  case  there  was  absolute  relief  for  two  years  and  eifht 
months  ;  and  all  without  recorded  relapse. 

In  two  other  cases  the  patients  were  reported  cured  three  daya, 
and  two  months  and  a  half,  respectively  after  operation. 

Operationa  on  Nerves  for  the  Cure  of  Wrynech:. — 

I  do  not  think  that  operations  on  the  spinal  accessory  nerve  shoald 
in  any  way  supersede  the  ordinary  surgical  ti-oatment  of  wryneck. 
They  should  rather  supplement  it,  and  shoold  be  reserved  for  cases 
that  resist  the  usual  remedial  measures. 

The  cases  in  which  operations  on  the  spinal  accessory'  nerve  ar« 
most  likely  to  be  of  benefit  are  those  in  which  there  is  clonic 
spasm,  and  the  o]jevntion  I  would  prefer  to  perform  would  be  that 

*  Aanalt  of  Surgery,  July  1S86. 
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of  nerve-stretching,  leaving  neurotomy  or  neurectomy  for  future 
use  if  this  should  fail. 

Mr.  Ballance  has  published  an  excellent  paper  on  the  subject  in 
vol.  xiv.  of  St,  Thomas's  Hospital  Repoi'ts,  where,  having  detailed  a 
case  of  his  own,  he  says : — 

"The  first  recorded  case  in  which  the  spinal  accessory  was 
•divided  is  narrated  in  the  British  aiul  Foreign  Medico-Chirurgi<:al 
Bcview  for  July  1 886.  The  operator  was  the  late  Mr.  Campbell  de 
Morgan,  and  he  made  his  incision  along  the  posterior  border  of  the 
■stemo-mastoid,  and  thus  having  found  the  trapezial  branch  of  the 
nerve  he  dissected  forwards  through  the  muscular  fibres  until  the 
main  trunk  was  reached.  Professor  Annandale  *  made  his  incision 
along  the  anterior  border  of  the  muscle,  commencing  at  the  mastoid 

process  and  extending  it  downwards  for  three  inches Very 

few  cases  have  been  recorded  in  which  spasmodic  wryneck  has 
been  treated  by  operation.  Mr.  C.  de  Morgan's  first  case,  already 
alluded  to,  was  quite  successful.  His  second  f  was  complicated  by 
spasmodic  movements  of  the  right  arm  and  hand,  and  yet  the  relief 
gained  by  the  operation  was  very  considerable.  It  has  one  point 
of  resemblance  to  my  case — viz.,  the  great  pain  complained  of  in 
the  region  of  the  masto-occipital  attachments  of  the  affected 
muscles.  Professor  Annandale's  case  was  also  successful.  Mr. 
Jacobson,  of  Guy's  Hospital,  writes  to  me  that  he  excised  a  portion 
of  the  left  spinal  accessory  in  a  middle-aged  woman  some  six 
or  seven  years  ago.  The  operation  gave  only  temporary  relief,  as 
other  muscles  became  affected.  Mr.  Jacobson  adopted  the  incision 
at  the  posterior  border  of  the  muscle,  following  the  nerve  forwards 
and  upwards  through  the  muscular  fibres. 

''  At  the  meeting  of  the  Manchester  Medical  Society,  last  April 
(1885),  Mr.  Hardie  related  one  case  and  Mr.  Southam  two  cases 
of  spasmodic  torticollis,  which  had  been  successfully  treated  by 
section  of  the  spinal  accessoiy.  Mr.  Rivington  and  Professor 
Stroiiieyer  each  mention  a  case  in  which  the  operation  was  per- 
formed, but  do  not  give  any  details.  Professor  Thiersch  and  Dr. 
Kolliker,  of  Leipzig,  have  informed  me  that  thouf^h  spasmodic 
torticollis  is  not  (juite  unknown  in  Germany,  yet  they  were  not 
aware  of  any  case  in  which  section  of  the  nerve  supplying  the 
affected  muscles  was  attempted.  Professor  Thiersch,  however,  told 
me  that  many  years  a^^o  he  operated  with  success  upon  an  Oriental, 
dividing  the  spinal  accessory  and  several  cervical  neiTes  on   both 

*  Lance*,  April  1879.  t  ^'-"W.,  Aug.  3,  1867. 


388  1NJUEIE8   OF  NERVES. 

Bides  of  tlie  neck  for  the  i-elief  of  spasmodic   contractions,  whi 
prodnced  nodding  movemeuts  of  the  head." 

Mr.  Ballance's  own  case  was  that  of  a  woman,  aged  sixiy-eij 
who  ]iad  for  ten  years  been  affected  with  Bpasmodlc  coutractiooi 
the  riphf  stern o-mastoid  and  trapezius.  For  the  relief  of  this,  ( 
end  of  the  spinal  accesHory  nerve  was  excised  before  it  entered  fl 
sterno-mastoid  muscle,  and  the  patient  was  thereby  greatly  rcliei 
so  that  four  months  later  she  was  almost  free  from  spasm  and  wa» 
still  improving. 

To  the  cases  collected  by  Mr.  Ballance  the  following  may  be 
added; — Sands  report*  two  cases  of  spasmodic  wxyueck  cnredby 
resection  of  a  portion  of  the  spinal  accessory,  and  Tilloux  one  case 
in  which  much  improvement  followed  a  similar  operation.  Hanscu 
in  two  cases  obtained  a  cure  by  stretching  combined  with  resec- 
tion, whilst  Lange  failed  to  cure  a  similar  case  by  ner%'e-st.retchiiig. 
and  Kuster  *  merely  gave  partial  relief  to  another  patient  by  th'- 
same  operation.  F.  Page,  however,  reports  a  case  in  which  wry- 
neck followed  an  injury  to  the  cervical  spine,  and  was  cured  bj 
stretching  the  spinal  accessory  nerve.t 

I  append  brief  note%  of  some  of  these  cases. 


li  uf  a  jnirtiun  of  llie  S^fnnal  Acctssory  iVenr  /vr 
Spasmmfie  Wryneck. 


The  patient  was  a  man,  aged  thirty-nine,  who  came  under 
observation  in  May  1883.  The  wryneck  was  of  nine  months' 
duration.  Various  local  and  internal  remedies  had  been  tried  in 
vaui.  Three  inches  of  the  si»inal  accessoiy  nerve  were  removed, 
The  wound  healed  in  nine  days.  Soon  after  the  operation  the 
contraction  of  tlie  muscle  gave  way,  but  the  sterno  mastoid  re- 
mained paralysed  and  atrophied.  For  some  time  afterwards  then? 
was  a  certain  inclination  of  the  head  to  one  side,  but  it  gradually 
yielded. 


S'liiids. — Exci 


<i.  0/  a  portion  of  the  Spinal  Accessory  for 
Sjiaxriiodic  Wryneek. 


In  a  patient,  aged  thirty-one 
inch   of  the   spinal  accessory  1 


suffering  from  wryneck,  half  aa 
erve   was    resected,     The   wound 


nti''!  br  Fonder  antl  Leo,  op.  eil, 

iHnh  Mflicd  J,mr»nt.  l88S,  vol.  i.  p.  I45. 

I',  dm  ,S./.  Med.,  18S4.  vol.  ixlv.  p.  ago. 
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healed  well.    For  sonn^  weeks  tlie  patient  had  difficulty  in  keeping 
Itis  head  straight,  but  he  finally  was  completely  cured. 

TUlaux* — Rfsedion-  nf  the  Spinal  Aci-eitsoj-//  Nerre  fw  Wryiirel'. 

'ITie  patient  was  a  woman,  aged  thirty-two,  w]io  suffered  from 
ji  peculiar  form  of  spasmodic  wi-ynecb.  After  treatment  by 
^Ivanism  without  benefit,  it  was  decided  to  opL'rate  upon  the 
spinal  accessory  nerve.  Before  operating  M,  Tillans  experi- 
mented u^Kin  a  dead  body,  and  found  that  when  he  stretched  the 
■spinal  accessory  nerve  there  was  distinct  dragging  upon  the 
medulla.  For  this  reason  he  did  not  stretch  the  nerve,  but 
removed  a  portion  of  it  from  the  posterior  border  of  the  atemo- 
mastoid.  TJie  operation  was  followed  by  much  relief  to  the  pre- 
vious symptumSj  but  not  by  a  complete  cure. 

Hnnsi-ii.\ — S(irfcki)is  aiul  Excision  of  a  portion  oftJw  Sjii-itil 
Accessory  Ntrc-foi-  WryiKcl;. 

A  woman,  aged  thirty-two,  had  suffered  for  six  months  from 
spasmodic  torticollis.  The  spinal  accessory  nerve  was  exposed  at 
the  posterior  border  of  the  atcmo-mastoid  muscle,  was  first 
vigorously  stretched,  and  then  twelve  millimetres  were  excised. 
The  spasms  ceased, 

//iriw/i.J — St irfrfiiuf/  and  Excisiim  nf  a  jwrtion  0/  the  Sjiinal 
Accessory  Nen-e  for  Wryneck. 

A  woman,  aged  thirty,  had  suffered  for  a  year  and  a  half  from 
spasmodic  wryneck.  The  spinal  accessory  nerve  was  stretched, 
.and  thirteen  millimetres  were  excised.  Slight  spasms  continued 
for  one  mouth.     After  this  time  recovery  was  complete, 

Lioiffc.^ — lit  retching  of  the  Sjmial  Acccjisory  A'ei-ir  for  Wryneck. 

In  a  case  of  spasmodic  wryneck,  Lange  stretched  the  spinal 
accessory  nerve.  At  first  there  was  improvement,  but  some  weeks 
later  the  patient  was  as  bad  as  previuusly. 

It  will  thus  be  seen  that  both  nerve -strt.'tching  and  neurectomy 

*   Oaselte  det  Hiipilau-r,  1882,  p.  109. 

t  Qnoled  by  Fecger  and  hue,  op.  dl.  J  Loc.  dt. 

g  Rtv.  da  Set.  Mil,  1S84,  vol.  xxir.  p,  39S. 
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may  claim  to  have  given  relief,  but  that  each  of  them  alao  lias 
failed  in  other  cases.  It  cannot  therefore  be  said  that  either 
operation  is  to  be  looked  upon  in  the  light  of  a  certain  cure  ;  I  he 
prognosis  should  always  be  guarded,  and  other  treatment  shonlil 
not  be  neglected.  The  operation  of  neurectomy  appears  in  tht*.- 
cases  to  be  more  certainly  beneficial  tlian  tliat  of  rierve-stretching- 

Nerve-stretching  for  Traumatic  Paralysis. — Varions 
cases  of  the  cure  of  tranmafic  paralysis  by  nerve-st  r»»tc'hing  hav>' 
been  recorded,  but.  from  the  descriptions  given,  I  can  have  tin 
doubt  that  in  all  the  nerve-trunk  had  either  been  nannded  ifself. 
or  else  was  compressed  by  scar  tissue  or  displaced  fragments 
bone. 

In   all  such  cases  the  nerve  should  be  exposed  at  the 
injury,  and  treated  in  the  manner  I  have  already  described  wh' 
dealing  with  the  question  of  injuries  uf  neiT 

AnBBsthetic  Leprosy  treated  by  Nerve -Stretching:.— 
In  1881  Laurie  reported  in  the  /.aned,  and  Wallace  in  the  IniHun 
Meiiical  Gazette,  some  results  of  the  treatment  of  atisesthetic 
lepi-osy  by  nerve-stretching.  These  results  were  satisfactory  as 
far  as  the  relief  of  anaesthesia  and  of  pain  were  concerned,  and  since 
this  date  the  operat  ion  has  been  extensively  practised  in  India.  The 
disease  is  not  one  which  is  met  with,  except  on  rare  occasions,  in 
England,  and,  as  I  have  had  no  opportunities  of  seeing  the  trent- 
ment  in  question  carried  out,  I  am  necessarily  dependent  apgn  the 
accounts  of  others. 

One  of  the  latest  papers — and  though  a  short  one,  yet  of  much 
value — is  by  Neve,  in  the  Edivinirifh  Mcr/icdl  Jovrmil  for  1884, 
vol.  ii.  p,  433.  This  author  gives  the  statistics  of  all  the  cases 
operated  upon  at  the  Kashmir  Mission  Hospital,  190  in  number. 
The  operations  were  jwrformed  by  Dr.  Downes  and  Dr.  Neve  on 
90  patients.  Of  these,  84  improved  and  recovered  sensation,  two 
did  not  improve,  and  four  died. 

The  foi-m  of  leprosy  met  with  in  the  district  was  not  of  the  tuber- 
cular nature,  but,  aa  a  mie,  simply  aifected  cutaneous  sensation, 
causing  first  hypenesthesia,  and  then  an 

"  From  the  third  to  the  sixth  day  after  operation  improvement 
usually  noticed.     The  restoration  of  sensation  is  centrifugal 

gradual It  may  be  three  weeks  before  the  restoration 

sensation  is  complete,  and  sometimes  it  never  entirely  becomes  so. 

"Coincident  with  increasing  sensation,  the  whole  nutrition  of 
the  limb  advances.     There  is  a  tendency  to  healing  of  ulcers  and 


elf. 


:ion, 
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disappearance  of  tubercles.     In  two  cases  in  which  one  limb  was 
operated  upon,  the  opposite  limb  improved,  but  to  a  lesser  degree. 

"  Improvement  has  been  most  rapid  and  most  marked  where 
most  strain  has  been  applied  during  the  operation,  and  the  few  cases 
of  non-improvement  which  have  come  under  my  personal  observa- 
tion have  been  all  attributable  to  insufficient  stretching. 

"  By  the  third  week  the  improvement  can  be  gauged,  but  more 
may  follow.  On  the  other  hand,  it  may  retrograde.  This  has  not 
occurred  in  any  case  remaining  in  our  leper  asylum  for  treatment. 
I  have,  however,  seen  two  patients  who  returned,  stating  that  about 
four  months  after  operation  anaesthesia  recurred.  On  one  of  these 
I  re-operated  with  success.  Recurrence  I  take  to  be  rare.  I  have 
had  many  cases  under  my  care  for  more  than  a  year,  and  others 
have  been  seen  as  long  after  operation,  in  all  of  which  improve- 
ment of  sensation  had  been  permanent,  and  of  nutrition  pro- 
gressing.'' 

In  another  paper  by  Downes,  read  before  the  Medical  Society  on 
May  20,  1886,  it  is  stated  that  in  thirty-two  cases  in  which  opera- 
tions were  performed,  in  all  the  patients  derived  some  benefit,  and 
in  some  the  ulcers  healed. 

Dr.  Beavan  Rake  has  still  more  recently  published  the  results 
obtained  by  him  in  Trinidad,  operations  having  been  performed 
one  hundred  times  on  sixty  patients.* 

Dr.  Rake  concludes  that  pain  is  almost  always  relieved ;  that 
anaesthesia  is  rarely  improved  ;  that  the  operation  does  not  influence 
tlie  growth  of  tubercles ;  and  that  ulcers  occasionally  heal. 

It  will  thus  be  seen  that  not  only  is  sensation  restored,  but  the 
other  nervous  functions  are  improved.  Considering  the  thickening 
of  the  nei've  by  fibrous  tissue  found  in  the  cases  of  anaesthetic 
leprosy,  it  is  probable  that  the  operation  acts  by  freeing  the  nerv  e- 
trunk  from  adhesions. 

*  British  Medical  Journal,  Dec.  22,  1888,  p.  1373. 
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VBUBAI.OIA   AND   ITS    SUBGICAI.    TRKATBODIT. 


I  'It  is  qaite  beyond  the  limits  of  the  present  work  to 
neuralgia  from  a  medical  staadpoint,  and  I  do  not  propose  to  folrt 
into  the  subject  more  deeply  than  is  necifssarj'  for  an  adeqiute 
conception  of  the  relation  in  which  surgery  ghould  stand  to  this 
most  painful,  and  often  most  obstinate,  afitiction. 

The  cniisi-s  of  neuralgia  are  predisposing  and  exciting. 
[       With  regard  to  the  first,  an  hereditary   tendency   to    nenrom 
I  affection — c.ff.,  epilepsy  or  lunacy — is  moat  important. 
i      Any  debilitating  inflnences,  whether  mental  or  physical,  pre£»- 
f  pose  to  neuralgia. 

I  The  rhirf  exciting  causes  are — First,  exposore  to  cold  ;  second, 
I  injury  of  nerves ;  third,  pressure  upon  or  irritation  of  nerve-tmnkgi 
I  fourth,  peripheral  irritation ;  fifth,  irritation  or  disease  of  the 
[  central  nervous  system. 

I  Rrst.  Exposure  to  cold  appears  to  act  by  setting  np  inflammatoiy 
I  changes  around  the  nerve,  but  the  exact  manner  in  which  the  nerve 
I  is  aft'ected  is  not  c«rtainly  understood. 

Second,  Injury  of  a  nerve  from  whatever  cause  may  reeolt  in 
[  neuralgia.  I  have  already  alluded,  and  shall  again  allude,  to  the 
I  neuritis  that  may  l>e  set  up ;  but,  independently  of  tliat,  pain  of  • 
I  neuralgic  nature  may  follow  upon  any  uncomplicated  nerve  injmy, 
I  Third.  Nerve-trunks  may  be  compressed  or  irritated  in  various 
I  Ways.  Thus  a  tumour  of  a  nerve,  or  else  a  tumour  pressing  upon  a 
t  neri'e,  may  cause  severe  neuralgic  pain — e.g.,  the  neuralgia  caused 
r  by  pressure  of  a  thoracic  aneurysm  on  the  intercostal  nerves  is 
L  Bometimes  very  severe. 

I  The  implication  of  nerves  in  the  scars  of  cicatiTzing  woonds 
F  affords  an  excellent  example  of  pressure  by  inflammatory  eictidft* 
r  tion.  Sometimes  slight  wounds  of  the  digits  or  other  parts  are 
I  followed  by  extremely  tender  cicatrices,  pressure  on  which  at  one 
I  particular  spot  causes  intense  shooting  pain  due  to  the  inclusion 
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of  a  small  nerve  filament  at  this  point.  The  implication  of  nerves 
in  fractures,  pressure  on  them  by  foreign  bodies,  such  as  bullets, 
&c.,  afford  further  examples  of  neuralgia  caused  by  irritation  or 
pressure.  (Other  instances  may  be  found  on  alluding  to  the 
chapters  on  "  Varieties  of  Nerve  Injuries.") 

Fourth.  Peripheral  irritation  may  reflexly  cause  neuralgic  pains 
in  very  distant  parts.  The  following  may  be  adduced  as  instances 
of  this  reflex  neuralgia  : — A  stone  in  the  kidney  may  cause  neu- 
ralgia of  the  testis.  A  carious  tooth  may  cause  neuralgia  in  any  of 
the  branches  of  the  fifth  nerve.  A  wound  in  the  hand  may  cause 
pain  in  the  arm  and  neck.  Such  instances  might  be  indefinitely 
multiplied. 

Fifth.  The  irritation  of  a  tumour  pressing  upon  the  brain  or 
spinal  cord  may  cause  neuralgic  pains  in  distant  parts.  Thus,  I 
have  seen  a  case  of  sciatica  treated  by  nerve-stretching  and  other 
remedies  which  was  really  dependent  upon  a  sarcomatous  growth 
compressing  the  cord.  Similarly,  pressure  on  the  spinal  cord  or 
nerve-roots  in  spinal  caries,  with  angular  curvature,  often  results 
in  severe  pains  in  the  chest  and  abdomen. 

Structural  disease  of  either  the  brain  or  spinal  cord  may  pro- 
duce similar  symptoms. 

I  have  enumerated  above  the  various  exciting  causes  of  neu- 
ralgia, yet,  in  the  vast  majority  of  cases,  none  of  them  are  present. 
The  great  majority  of  neuralgias,  which  occur  more  in  women 
than  in  men,  and  in  those  who  are  ansemic  or  dyspeptic,  which, 
apparently,  often  depend  upon  mental  worry  or  overwork,  and 
often  come  and  go  without  evident  cause — these  have  no  morbid 
anatomy.  No  lesions  can  be  discovered  post  mortem,  either  by 
the  naked  eye  or  the  microscope ;  the  pains  may  pass  and  leave  no 
trace  of  their  presence  ;  they  may  be  amenable  to  one  drug  in  one 
patient  and  not  in  another,  and  at  one  time  and  not  at  another. 
The  treatment  of  such  cases  does  not  often  require  surgical  inter- 
ference, and  in  all  cases  attention  to  hygienic  conditions — such  as 
plenty  of  exercise,  good  and  easily  digestible  food,  and  avoidance 
of  overwork  and  of  mental  worry — should  have  the  foremost  place 
in  treatment. 

Symptoms  of  Neuralgia. — ^The  one  essential  symptom  is 
pain.  This  pain  is  localized  more  or  less  accurately  to  the  area  su|>- 
plied  by  a  certain  nerve  or  nerves.  It  is  usually  described  as  of  a 
darting,  shooting,  or  plunging  character,  and  generally  radiates 
from  a  central  point.     Pressure  upon  the  spot  where  the  affected 
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nerve  emerges  from  benoath  tlio  deep  fascia  or  from  a  bony  caim! 
intensifies  the  pain. 

Epileptiform  Neural^a. — Epileptiform  nenralgia  is  t)w 
name  given  to  a  very  severe,  and  fortnnately  rare,  form  of  this 
disease,  which,  from  its  obstinacy,  is  very  liable  to  come  under 
the  notice  of  the  surgeon.  This  most  painfnl  afffction  (which  was 
originally  described  by  Trousseau  in  his  ClinUetl  Metiieiur) 
almost  invariably  attacks  the  face,  and  may  follow  the  course  of 
any  one  or  of  all  of  the  branches  of  the  fifth  nerve. 

Tliere  are  two  varieties.  In  the  one  the  jmin  ia  nccorapanied  by 
Bpaam  and  twitching  of  the  facial  mnscles;  in  the  other  there  is  no 
snch  apasm.  The  pain  is  not  constant,  but  paroxysmal,  and  i* 
liable  to  much  variation.  As  in  oilier  forms  of  neural^a,  many 
weeks  or  months  may  elapse  between  the  attacks,  which,  wheu 
they  supervene,  are  liable  to  be  repeated  day  after  day  for  a  con- 
fliderabJB  time.  The  patients  vary  in  age,  sex,  and  const itutioD. 
They  may  be  old  or  young,  men  or  women,  robust  or  weakly. 
The  paroxysms  of  pain  are  of  a  most  startling  character,  and  their 
onset  is  very  sadden.  Their  duration  varies  from  four  or  five 
seconds  to  hall'  a  minute,  seldom  exceeding  the  latter  limit.  Snrh 
paroxysms  may  be  repeated  with  hardly  any  perceptible  int^-n'al, 
and  may  be  started  by  variona  caiiaes,  most  of  which  act  on  tis 
peripheral  distribution  of  the  fifth  ner%'e. 

Quito  suddenly,  without  a  moment's  warning,  a  breath  of  cold 
air,  an  attempt  to  swallow  hquid  or  to  masticate  food,  the  slightrst 
touch  of  the  hair  of  the  face  or  of  the  skin,  an  attempt  at  speaking, 
or  a  sudden  uoiae,  may  be  followed  by  severe  pain,  which,  com- 
mencing at  a  single  spot,  rapidly  radiates  over  the  whole  ot  thf 
branch  of  the  nerve  which  supplies  the  snrrounding  area,  and 
spreads  in  many  cases  to  the  remainder  of  the  face. 

At  the  onset  of  the  paroxysm  the  patient  frequently  appears  to 
lose  self-control.  He  grasps  bis  head  with  both  bands  aa  thongh 
he  would  crush  it ;  he  clenches  his  teeth,  clutches  violently  at 
surrounding  objects,  or  writhes  in  agony  on  the  iloor.  It  is  impos- 
sible to  exaggerate  the  sufferings  of  these  patients. 

The  precise  character  of  the  pain  varies  at  different  times  and  in 
different  people.  To  some  it  is  "  like  a  bundle  of  red-hot  wires 
being  driven  into  the  face  and  then  twisted  in  all  directions."  To 
others  it  ia  of  a  stabbing  and  cutting  character.  Borne  patients 
describe  the  pain  as  similar  to  that  experienced  by  severe  crushing 
of  a  part ;  others  say  it  is  "  as  if  the  flesh  was  being  torn  awayiH 
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The  mucous  membrane  of  the  lips,  gums,  and  nasal  cavities  is  just 
as  much  the  seat  of  pain  as  is  the  skin ;  and  in  some  instances  the 
secretions  are  variously  altered,  the  nostril  becoming  hot  and  dr}% 
or  the  eye  becoming  full  of  tears. 

On  account  of  the  frequency  with  which  movements  of  the 
mouth  cause  an  attack,  the  patient  often  presents  an  appearance 
of  extreme  caution  in  his  actions.  When  speaking,  he  does  so 
with  clenched  teeth  and  with  lips  scarcely  painted.  In  eating  and 
drinking  his  movements  are  very  slow.  His  face  is  kept  wrapped 
up  to  prevent  the  contact  of  any  foreign  body  or  of  a  rush  of 
cold  air. 

Sometimes,  under  the  perpetual  mental  strain,  the  patient's 
health  gives  way,  for  he  is  often  almost  incapacitated  from  sleep- 
ing, eating,  and  drinking,  and  his  whole  thoughts  are  concentrated 
upon  himself.  In  other  instances  the  health  is  surprisingly 
maintained,  and  the  general  appearance  of  the  patient,  when  free 
from  pain,  is  often  most  deceptive.  Occasionally  the  subjects  of 
epileptiform  neuralgia  seek  relief  from  their  sufferings  in  suicide, 
a  termination  which  suflSciently  emphasizes  the  severity  of  the 
complaint. 

Treatment  of  Neuralgia. — Apart  from  medicinal  treat- 
ment, which  will  not  be  here  considered,  and  apart  from  attention 
to  the  general  health,  the  first  essential  is  to  discover  and  remove 
the  cause  of  the  neuralgia.  Thus,  search  should  be  made  for  any 
tumour  or  inflammatory  growth  on  the  nerv^e-trunk,  for  any  source 
of  peripheral  irritation,  and  for  disease  of  the  central  ncTvous 
system. 

In  many  cases,  counter-irritation  by  means  of  blistering  fluids, 
iodine,  &c.,  produces  excellent  results :  and  in  cases  of  neuralgia 
of  the  extremities,  a  thorough  course  of  "  massage  "  and  shampooing 
is  often  most  beneficial.  Galvanism,  especially  in  neuralgias  of  the 
extremities,  sometimes  gives  the  greatest  relief.  It  should  be 
applied  for  a  space  of  ten  or  fifteen  minutes  daily,  and  must  be 
perst-vered  in  for  several  weeks  before  a  cure  can  be  expected. 
The  current  need  not  be  a  very  powerful  one. 

For  cases  in  which  pressure  on  a  nerve  has  caused  neuralgic  pains 
I  would  refer  to  what  I  have  already  written  in  the  chapters  on 
''  Varieties  of  Nerve  Injuries ; "  for  similar  instances  due  to 
neuroma,  to  the  chapter  on  "  Tumours  of  Ner\"es." 

Operative    Treatment    of  Traumatic    Neuralgia. — 

After  injury  to  any  part  of  the  body,  but  more  particularly  to  the 
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extremities,  severe  neurnlgic  pain  may  persist  and  continue  for  an 
indefinite  time  after  the  itnmediatf  symptoms  caused  by  the  injniy 
have  parsed  away.     This  pain  may  be  due  to  various  causes. 

In  cases  of  wound  it  may  be  due  to  direct  injury  of  tlie  nerve- 
trunk  with  couse(]uent  thickfning  and  formation  of  a  traumatic 
neuroma.  In  otlier  cases  the  nerve-trunk  may  be  compres.sed  by 
cicatricial  tissue  formed  in  the  process  of  healing.  In  yet  othere 
no  nerve-trunk  maybe  implicated  at  all,  but  all  the  symptoms  may 
arise  from  implication  of  a  small  nerve  filament  in  the  cicatrts,  as 
ill  the  instances  I  have  already  described  when  dealing  with  the 
'■  Varieties  of  Nerve  Injuries."  Occasionally,  but  rarely  in  my 
opinion,  the  pain  may  be  due  to  a  neuritis  set  up  by  the 
injury. 

The  symptoms  are  simply  those  of  neuralgic  pains  radiating 
along  the  course  of  a  nerve  or  nerves,  and  intensified  by  pressure 
on  the  uerve-truuk.  In  addition  to  the  pain  thi-re  may  be 
symptoms  indicating  implication  of  the  motor  or  trophic  fibres, 
and  consequent  paralysis  or  trophic  lesions.  Such  additional 
symptoms  are  by  no  means  necessarily  or  even  frequently  present 
in  cases  of  traumatic  neuralgia. 

The  treatment  of  patients  suffering  in  this  way  may  at  first  be 
conducted  on  general  principles,  but  in  many  instances  it  is  neces- 
sary to  liave  recourse  to  operative  measures. 

Where,  as  in  the  fingers,  there  is  reason  to  believe  that  a  nerve 
filament  may  have  been  implicated  in  the  scar,  an  excision  of  the 
cicatrix  will  usually  result  in  a  complete  cure. 

In  other  cases,  where  there  is  reason  to  believe  that  a  nerve-trunk 
has  been  either  wounded  or  else  compressed  by  cicatricial  tissue, 
the  proper  treatment  is  to  cut  down  at  thi'  seat  of  injury,  expose 
the  nerve-trunk,  free  it  from  the  surrounding  tissues,  and  then 
thoroughly  stretch  it.  The  bi^nefits  to  be  derived  from  the  latter 
operation  alone  are  doubtless  considerable,  but  I  am  confident  that 
if  it  be  considered  advisable  to  expose  the  nerve-trunk  at  all  for 
the  purpose  of  stretching  it,  the  proper  place  to  choose  for  the 
operation  is  the  site  of  the  injury. 

The  following  cases  afford  examples  of  the  various  kinds  of 
injuries  which  may  cause  traumatic  neuralgia,  and  of  their  treat- 
ment by  nerve-stretching.  For  instances  of  implication  of  nerve- 
twigs  in  sears  I  would  refer  to  an  earlier  chapter. 
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Case  I. — Smith. — Ncurahjia  of  Finger  following  abloia, — Stretching 

of  the  Digital  Nerve. — Cure. 

Philip  L.,  aged  twenty-three,  was  admitted  into  St.  Bartholo- 
mew's Hospital  on  July  7,  1885.  The  patient  was  a  healthy- 
looking  man,  and  said  he  had  never  ailed  anything.  Three  years 
ago  he  had  been  struck  by  a  cricket-ball  at  the  end  of  the  middle 
finger  of  the  left  hand.  The  blow  caused  him  much  pain  at  the 
time,  and  ever  after  the  injury  he  suffered  from  pain  in  the  injured 
part.  This  was  worse  in  the  year  previous  to  his  coming  under 
notice,  and  quite  prevented  him  from  following  his  occupation  as  a 
tailor.  Present  condition :  The  pain  is  of  a  neuralgic  nature,  and 
is  felt  along  the  line  of  the  median  nerve  as  far  as  the  clavicle. 
It  is  worse  at  night,  and  prevents  him  from  sleeping.  His  family 
history  is  good.  An  examination  of  the  hand  only  shows  that  the 
left  middle  finger  is  rather  thin  and  tapering.  Extreme  flexion  is 
not  possible  on  account  of  pain.  There  is  some  doubtful  tenderness 
along  the  course  of  the  median  nerve. 

July  8th. — The  digital  branch  of  the  median  nerve  on  the  radial 
side  of  the  middle  finger  was  exposed  opposite  the  middle  plialanx, 
and  stretched. 

9th. — Has  had  much  pain  since  the  operation. 

1 3th. — Discharged.     Still  has  pain,  though  it  has  diminished. 

Sept.  1st. — Patient  reports  himself  as  quite  cured  and  able  to 
do  his  work.  Has  had  no  pain  since  the  week  after  he  left  the 
hospital. 

Case  II. — Ashurst.* — Stretching  of  the  Musnilo-eutancous,  Median, 
Ulnar,  Internal  Cutaneous,  Lesser  Internal  Cutaneous^  and 
Musculo- spiral  Nerves  for  Traumatic  Neuralgia  of  the 
Fmrarni  ami  Hands. — Improvement, 

A  man,  aged  thirty-three,  was  admitted  into  hospital,  Dec. 
1 88 1.  In  June  of  that  year,  while  walking  on  deck,  he  was 
struck  by  a  heavy  sea,  which  carried  him  about  twenty  feet  and 
dashed  him  against  the  deck.  He  was  rendered  insensible  for  ten 
minutes,  and  when  he  regained  consciousness  he  had  some  pain  in 
the  neck  and  shoulder,  which  continued  steadily  for  two  months. 
Since  then  tliis  pain  has  been  better,  and  now  only  appears  after 
exertion.    Shortly  after  the  accident  the  left  hand  became  swollen, 

*  Phi^idflphla  Medical  Times,  Fc^\  11,  1SS2. 
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and  remained  so  for  four  months.  Two  months  after  the  accident 
the  left  arm  was  swollen  for  three  days.  He  noticed  after  the  acci- 
dent that  the  left  hand  could  not  be  opened  widely.  The  sight 
was  impaired,  bat  has  improved.  At  the  same  time  he  had  ex- 
treme hype  nest  hesia  over  the  left  side  of  the  face  and  trunk. 
Five  months  after  the  injury  pains  app.-ared  in  the  forearm  and 
hand ;  they  were  of  a  paroxysmal  character,  and  became  very 
intense.  On  admission  he  was  found  to  have  slight  ptosis  and 
impairment  of  sight  on  the  left  side;  pain  in  the  neck  and 
shoulder  after  exercise  ;  paroxysmal  dull  pain  in  the  left  forearm 
and  hand;  the  muscles  of  the  shoulder,  forearm,  and  hand  wasted 
and  powerless;  alight  sensation  in  the  arm,  but  none  in  the  fore- 
arm or  hand.  Pain  aggravated  by  pressing  on  a  lump  at  the  end 
of  the  stirnum.  On  Dec.  3rd  the  whole  of  the  nerves  of  the 
upper  extremity  were  stretched  in  the  axilla.  The  operation 
wound  healed  rapidly,  and  the  patient  was  treated  by  the  galvanic 
current  for  two  hours  a  day.  Two  weeks  later  the  muscles  of  the 
npperarni  could  be  distinctly  acted  upon  by  moderately  strong 
nten'upted  currents,  and  the  will  was  capable  of  producing 
some  little  movement  of  the  muscles.  The  arm  also  was  much 
easier. 

Cases  III.  and  IV. — Two  other  cases  of  traumatic  neuralgia, 
nnder  the  care  of  Dr.  Ashurst  and  treated  by  nerve- stretching,  are 
recorded  by  Chandler.  In  one,  the  musculo-spiral  was  stretched 
with  teniporaiy  relief.  In  the  other,  the  median  nerve  was  stretched 
and  a  complete  and  permanent  cure  resulted. 

Cases  V.  and  VI. — liidal*  describes  two  cases  of  injury  to  the 
hack  without  fracture,  followed  by  neuralgic  pains.  In  one  case 
the  pain  was  referred  to  the  course  of  the  anterior  crural  nerves, 
and  was  cured  by  stretching  these  trunks.  In  the  second  patient 
there  were  symptoms  of  hiemorrhage  into  the  spinal  canal,  but  at 
■  the  end  of  four  months  the  patient  was  unable  to  walk,  and  had 
severe  jiains  in  both  lower  extremitii's.  Both  the  sciatic  nerves 
and  both  the  crurals  were  therefore  stretched.  In  a  fortnight  the 
imticnt  could  walk,  and  gradually  alt  pain  departed  from  the 
limbs. 

Tlie  following    cases    supply  further  evidi-nce  of  the  value  of 

*  TJcal.  Med.  Woch.,  vol.  i.  18S2. 
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nerve-stretching  in  this  form  of  neuralgia,  and  show  from  what 
different  accidents  and  local  conditions  pain  may  result.  They 
also  show  that  although  the  operation  is  generally  useful,  it  is  by 
no  means  always  successful,  and  it  is  evident  from  a  consideration 
of  the  cases  recorded  that  too  good  a  prognosis  must  not  be  given. 

Case  VII. —  Wales* — Nerve-stretching  for  Tranmatic 

Neuralgia. — Cure  (?). 

A  lieutenant  in  the  Navy,  aged  thirty-five,  was  thrown  down  by 
the  sudden  lurching  of  the  ship,  and  fell  on  the  deck,  striking  his 
left  elbow  with  great  force.  Severe  pain  followed,  which  lasted  but 
n  few  minutes  and  then  passed  away.  On  the  following  morning 
sensation  was  impaired  in  the  little  finger  and  adjoining  side  of  the 
ring  finger,  and  there  was  a  return  of  pain  in  the  forearm.  This 
condition  continued  for  four  weeks,  when  the  pain  became  much 
aggravated  by  use  of  the  arm,  especially  in  writing.  The  pain 
increased  in  intensity,  and  extended  from  the  shoulder  the  whole 
length  of  the  arm,  along  the  course  of  the  ulnar  nerve.  He  was 
treated  by  various  methods,  but,  as  the  pain  became  excruciating, 
the  ulnar  nerve  was  exposed  behind  the  internal  condyle  and  was 
forcibly  stretched.  Immediate  relief  from  the  pain  followed,  but 
in  a  few  days  it  returned  and  was  as  severe  as  before.  Shortly 
afterwards  he  was  seized  with  malarial  fever.  Two  days  after  the 
fever  set  in  the  pain  left  the  arm  and  did  not  return. 

Case  VIII. — Czemev.t — In  a  case  in  which  there  had  been 
suppuration  around  the  elbow-joint,  the  inflammation  was  followed 
by  neuralgia  in  the  distribution  of  the  ulnar  nerve.  The  latter 
was  therefore  exposed  in  the  axilla  and  stretched.  The  patient's 
condition  was  improved,  but  the  recovery  was  not  perfect.  The 
proper  treatment  would  have  been  to  expose  the  nerve  at  tlu*  seat 
of  suppuration,  as  in  the  following  case. 

Case  IX. — Vogt.J — A  woman  suffered  from  severe  neuralgic 
pains  in  the  distribution  of  the  ulnar  nerve  after  a  wound  on  the 
inner  side  of  the  forearm.  An  exploratory  operation  showed  that 
the  ulnar  nerve  was  surrounded  and  compressed  by  cicatricial 
tissue.     From  this  it  was  freed,  with  complete  relief  to  pain. 


* 
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Case  X. — Estlander.* — After  a  bullet  wouud  through  the 
a  patient  suffered  from  neuralgia  in  the  distribntion  of  the  nu 
nerve.  The  neire  was  stretched,  and  the  pain  ceased  for  twenty- 
four  hours,  'riiia  was  followed  by  a  relapse  for  three  weeks.  After 
this  time  the  pain  gradually  decreased,  but  the  recovery  was  not 
perfect. 

Case  XI. — Maagt  records  a  case  in  which,  after  a  pnnctnred 
wound  of  the  hand,  the  patient  suffered  from  neuralgic  pains  with 
contraction  of  the  thumb  and  forefinger.  The  median  nerve  was 
stretched,  and  the  patient  recovered. 

Case  XII. — Morton  and  Cox.} — A  man  received  a  wound  on  the 
ulnar  aide  of  the  forearm.  After  it  had  liealed,  the  patient  suffered 
from  neuralgic  pains  and  numbness  in  the  distribntion  of  the  ulnar 
nei-ve.  The  latter  was  therefore  stretched.  Tlie  pain  was  cured 
by  the  operation,  and  did  not  return. 

Case  XIII. — Omboni  §  describes  a  case  in  which  neuralgia  with 
obstinate  contractions  of  thf  forearm,  and  neuralgic  pains  of  the 
left  side  of  the  thoi-ax,  followed  an  extensive  abscess  in  the  axilla. 
Other  treatment  having  failed,  the  brachial  ple.Yus  was  stretched. 
The  pain  ceased,  the  contractions  of  the  forearm  passed  away, 
and  seventy-four  days  later  none  of  the  previous  symptoms  had 
recurred. 

Case  XIV. — Petersen.|| — A  man.  after  an  incised  wound  of  the 
leg,  suffered  from  severe  neuralgic  pains  in  the  injured  limb.  An 
exaniiuation  of  the  parts  showed  extreme  tenderness  alou"-  the 
course  of  the  posterior  tibial  nerve.  This  was  therefore  cut  down 
upon  and  stretched,  with  the  most  satisfactory  results.  The  pains 
entirely  ceased,  and  did  not  retora. 

Case   XV.—PovM.n—BiilM    Wound  of  the  Mrdian   and  Uhiar 

Nen'tsieiih  Spasm — Brarhinl  Flams  Strrtckcd. — Citrt- 0/ SjMism 

ami  Pain. 

An  Algerian  soldier  was  struck  by  a  bullet  on  the  inner  and 

front  part  of  the  arm  just  above  the  elbow,     Tlie  bullet  divided 

•  Quoted  by  Fcnger  and  Lee,  f  H'id..  op.  cil. 

%  Aattricna  Journal  af  Mtdical  Scieim,  Jan.  1878. 

S  Anm^i  Vain,  d!  Hal.  Vhir.,  Jao.  iSEo. 

II  Ser.  det  Sn.  Slid.,  1877,  vol.  ii.  p.  285. 

^  Lvit.  cl  mm.  de  la  Soc.  de  CAir.,  1884,  ji,  qjg. 
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the  median  and  ulnar  nenes  and  the  brachial  arterj.  From  the 
verj'  moment  of  the  accident  the  hand  became  quite  \»ralyaed.  and 
spasmodic  movementa  commenced  in  the  forearm.  Ten  months 
Jflter  the  spasms  continued  and  were  accompanied  by  much  pain. 
Poiilet  then  stretched  the  nen-ea  of  the  upper  extremity  in  the 
axilla.  The  operation  gave  i-elief  to  the  pain  and  spasms,  but  tin- 
paralysis  remained. 

Case  XVI. — Purdie.* — In  a  case  of  suppuration  around  the  end 
of  a  finger  and  nnder  the  nail,  the  infiaraTnation  was  followed  by 
neuralgic  pains  in  the  finger.  The  digital  nerves  were  stretched, 
when  the  pain  ceased  and  did  not  return. 

Case  XVII. — Spencet  records  the  case  of  a  patient  who  suffered 
from  severe  pain  of  a  neuralgic  nature  after  a  whitlow.  .Siretcliing 
of  the  digital  nerve  of  thi:  finger  affected  entirely  cured  the  pain. 

Case  XVIII. — Kuater.t — In  a  case  of  sciatica,  consequent  upon  a 
bullet  wound,  the  sciatic  nerve  was  twice  stretched.  On  the  first 
occasion  no  benefit  resulted.    The  second  operation  was  followed 

by  recoveiy. 

Neuralgia  of  Stiunps.— The  form  of  neuralgia  which  ia 
liable  to  follow  on  amputations  is  unfortunately  but  tuo  Wrll 
known  to  surgeons  in  its  clinical  aspect.  Its  jmthological  osin'cl 
has,  however,  been  comparatively  little  studied. 

The  Bj-mptoms  of  this  affection  need  but  littl.'  tIi-scrii>lioii.  wt 
there  are  some  points  worthy  of  notice.  The  neumlgia  fn'cpuenMv 
does  not  make  its  apjiearsnce  until  sonn-  time  after  tlie  henliri"  o'f 
the  amputation  wound,  and  if  is  comjwmtivoly  rare  for  am-  seveiv 
pain  to  be  felt  before  the  Inpae  of  some  months. 

Tlie  earliest  symptonis  are  ffenerally  referred  to  the  e\tr--mitv 
o£  the  limb  that  has  been  remoi-ed,  and  slKH»(ii)g.  priekiny.  or 
numbing  pains  are  complainwJ  of  as   btfinif  fell   in  i|i--  (ingert 

Frequently  the  pain  is  referred  to  Iht-  pe^iph,■r^■.  but  us  «*» 
cnse  progresaeBit  is  iisble  to  extend  to  ihal  mrt  -t'th- lin'^*' 

remains. 

The  poaition  of  tic  remorrf  Bmb  and  of  its  i.,-ver»I  [*^^ 
abnormally  plainly;  OiBi,  nw  fWirais  I  hav,-  ^^n  h»^  *^ 
to  name  eMedyliepcwtijBrf f«A  finju-r. 
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Occasionally,  as  remarked  by  Mitchell,  that  part  o£  the  removed 
limb  which  lay  between"  the  seat  of  amputation  and  the  extreniity 
is  not  felt,  and  the  hand  or  foot  appears  to  the  patient  as  if 
attached  to  the  end  of  the  stump.  I  think  this  is  not  a  very 
freciuent  illusion. 

In  addition  to  the  shooting  and  other  pain  of  a  neuralgic  nature, 
the  patient  frequently  suffers  from  a  sensation  of  painful  contrac- 
tion of  the  amputated  parts:  thus,  I  have  heard  people  say  that 
the  fingers  seemed  clenched  into  the  palm  of  the  hand,  and  that 
they  were  unable  to  open  them  out. 

In  many  cases  of  long  standing  the  muscles  of  the  stninp 
become  the  seat  of  spasmodic  twitchings  and  fibrillar  contractions, 
and  these  may  subsequently  extend  higher  up  the  limb. 

The  stump  is  generally  extremely  tender,  and  the  skin  over  it  is 
hypenesthetic.     Pressure  on  the  stump  exaggerates  the  pain. 

The  nerve-trunks  of  the  stump  are  frequently  tender,  and  very 
sensitive  to  pressure ;  thi;  pain  may  be  referred  to  them,  as  in  cases 
of  idiopathic  neuralgia.  The  bulbous  extremities  of  the  nerves 
may  often  be  felt  in  the  scar.  They  are  usually  in  a  verj"  sensitive 
condition. 

The  skill  of  a  neuralgic  stump  is  often  quite  natural  in  appear- 
ance, but  in  some  iustauces  it  presents  various  of  the  conditions 
described  in  cases  of  nerve  injury  as  of  a  trophic  nature :  tlius, 
it  may  be  shiny,  glazed,  and  glossy,  or  may  have  numerous  small 
ulcere  upon  it. 

The  pathological  conditions  that  excite  neuralgia  of  stumps  arc 
etrictly  comparable  with  those  met  with  in  other  varieties  of  Trau- 
matic Neuralgia  (which  see).  Thus,  the  symptoms  may  be  depen- 
dent upon  pressure  on  the  nerve-endinga  by  scar-tisaue  ;  adhesion 
of  the  bulbous  ends  to  the  scar  in  such  a  iwsition  as  to  expose  them. 
to  pressure  by  any  artificial  limb ;  and,  in  addition,  as  iu  other 
cases  of  traumatic  neuralgia,  the  symptoms  may  be  dependent 
upon  a  chronic,  and  perhaps  ascending,  neuritis,  such  as  I  have 
described  under  the  head  of  Traumatic  Neuritis. 

All  these  troubles  are  best  obviated  iu  the  first  instance  by 
taking  care  to  cut  all  the  nerve-trnnks  short  at  the  time  of 
operation. 

It  will  be  seen  that  the  symptoms  of  neuralgia  of  stumps  are  in 
many  cases  identical  with  those  of  neuritis,  and  the  paiu,  muscular 
spasm,  and  trophic  lesions  in  the  f  tump  are  all  such  as  occur  in  the 
latter  affection. 
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I  have  already  quoted  some  examples  of  neuritis  occurring  in 
stumps,  and  will  now  only  venture  to  narrate  briefly  some  instances 
in  which  chronic  ascending  neuritis  has  been  found  to  be  present. 

Mitchell  *  records  the  case  of  a  man  whose  leg  was  crushed  in  a 
railway  accident  on  Aug.  i,  1862.  Amputation  was  performed 
on  Aug.  1 2th  at  the  junction  of  the  lower  and  middle  third.  In 
1863,  ^  y^^r  after  the  injury,  re-amputation  was  performed  for 
neuralgic  pain.  In  May  1864  Dr.  Nott  removed  the  stump  again. 
In  June  of  the  same  year  one  inch  of  the  sciatic  nerve  and  three 
inches  of  the  popliteal  and  peroneal  nerves  were  excised.  All  of 
them  were  enlarged.  No  relief  followed,  and  in  May  1865  an 
amputation  of  the  thigh  at  the  junction  of  the  lower  and  middle 
third  was  performed.  The  sciatic  nerve  was  seen  to  be  engorged, 
and  double  its  natural  size.  Neuralgia  continued,  and  in  the 
August  following  neurectomy  of  the  sciatic  was  performed  where 
the  nerve  leaves  the  pelvis,  an  inch  and  a  quarter  being  removed, 
the  upper  part  of  which  alone  appeared  healthy. 

Nepveuf  records  the  case  of  a  man,  aged  forty-four,  who  came 
under  his  care  in  1880.  In  1855  he  had  suffered  from  frostbite  of 
his  foot,  and  had  lost  a  toe.  The  foot  remained  numb,  and  many 
years  afterwards  was  amputated  on  account  of  obstinate  ulceration. 
The  operation  wound  healed  well,  but  the  stump  soon  became  the 
seat  of  violent  neuralgic  pains,  with  spasm  of  the  muscles  and 
ulceration  of  the  skin.  Spasms  of  the  muscles  of  the  other  leg 
also  were  noticed.  For  the  relief  of  these  symptoms  re-amputation 
in  the  upper  third  of  the  leg  was  performed,  but  without  mate- 
rial improvement  for  some  months,  after  which  time  the  pain 
and  spasms  gradually  passed  away.  An  examination  of  the  am- 
putated stump  showed  that  the  posterior  tibial  nerve  was  thickened 
and  adherent  to  the  cicatrix,  and  that  it,  as  well  as  the  anterior 
tibial  and  long  saphenous  nerves,  were  hard  and  fibrous.  Micro- 
scopically examined,  all  these  nerves  in  their  whole  extent  pre- 
sented the  usual  thickening  and  destruction  of  nerve-fibres  met 
with  in  chronic  neuritis. 

Treatment  of  Neuralgia  of  Stumps. — In  addition  to  the 
treatment  applicable  to  all  cases  of  traumatic  neuritis,  it  is  certainly 
advisable  not  to  delay  operative  measures.  It  should  be  remem- 
bered that  where  there  is  an  ascending  neuritis,  the  inflammation  of 
the  nerves  may  pass  beyond  the  reach  of  the  surgeon  if  too  long  a 
time  be  allowed  to  elapse. 

*  Op.  c':t.,  p.  28^.  t  ^^^'  <'«  C%i>.,  1881,  p.  19. 
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In  almost  ail  cases  I  would  adv-ise  that  the  maiu  dits" 
ehoald  be  exposed  at  the  sent  of  the  scar,  and.  after  tboron^ 
stretching,  that  th(.'ii-  bnlbons  extremities  and  two  or  three  iuciws 
of  the  nerve-trunk  above  should  be  excised. 

No  fear  need  be  ent^rtaiued  lest  such  treatment  should  ennse 
numbness  of  the  stump.  Its  nerve-supply  is  derived  from  V)rancht? 
given  off  far  above,  and  will  not  be  interfered  with  in  this  way. 

I  believe  that,  in  most  cases,  temporary  benefit  at  least  will 
result  from  such  treatment,  and  that  a  considerable  proportion 
will  be  permanently  cured  if  the  operation  has  not  been  too  long 
iwstponed. 

If  the  pain  recurs,  I  believe  that  the  best  thing  to  do  is  t<^ 
expose  the  nerve-trunks  at  a  higher  level,  and  to  stretch  them 
thoroughly. 

This  treatment  was  first  carried  out  by  Mr.  Callender,  who  in 
the  Lancfl  for  1875  recorded  a  case  of  successful  stretching  of  tlie 
median  nerve  for  neuralgia  following  amputation  of  the  foreann, 
Tlie  patient,  however,  was  not  kept  under  notice  for  any  K-ugti  of 
time. 

I  have  uiyseif  seen  cases  treated  by  nerve-stretching,  and  gene- 
rally with  relief  to  the  symptoms,  at  any  rate  for  a  time.  In  one 
case,  which  is  yet  uuder  observation,  each  operation  of  ner«- 
Btretching  gives  relief  for  four  or  five  months  or  therealxmts ;  and 
I  have  been  much  interested  in  noticing  that  after  each  operalwa 
the  pain  does  not  at  once  disappear,  but  rather  is  at  once  greatly 
improved  and  then  passes  away  in  about  a  week.  It  seems  as  if 
the  operation  acted  not  only  through  the  mechunical  lesions  pro- 
duced on  the  nei-ve-trunk,  but  that  some  further  and  more  gradosl 
change  tflok  place  in  either  the  nerves  or  their  centres, 

I  do  not  think  that  re-amputation  holds  out  any  greater  pixjspect 
of  relief  to  cases  of  neuralgia  of  stumps  than  does  resection  of  the 
nerve-ends.  I  believe  that,  it  is  usually  only  beneficial  on  account 
of  the  removal  of  a  certain  amountof  the  nerves  with  their  bulbous 
ends.  There  are,  however,  some  cases  in  which  the  stump  is 
conical,  and  the  bone  tends  to  protrude,  and  in  such,  no  doubt, 
re-am  puttttion  should  be  performed. 

In  severe  and  obstinate  cases,  it  may  be  necessary  t.o  perform 
neurectomy  close  to  the  origin  of  the  ner\e-roofs  from  the  spinal 
cord,  but  even  then  there  are  instances  in  which,  in  all  probubilitv, 
the  centres  are  affected  and  in  which  all  operations  mil  prov^ 
•  useless. 
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Treatment  of  Facial  Neuralgia  by  Surg^ical  Means. — 

It  is  quite  impossible  to  draw  any  definite  line  between  those 
•eases  which  are  bad  enough  to  require  surgical  interference  and 
those  which  should  be  treated  by  internal  remedies.  I  take  it  for 
granted  that  no  one  would  operate  without  first  trying  all  medicinal 
■remedies  in  which  he  may  place  faith.  The  fact  is  that  the  patient 
must  to  a  great  extent  be  the  judge  of  his  own  malady,  and  to 
him  must  be  left  the  question  whether  the  pain  he  suffers  is 
suflBciently  severe  to  make  it  worth  his  while  to  undergo  an  opera- 
tion, which,  in  most  cases,  is  a  trifling  one,  but  in  some  is  of  con- 
siderable magnitude. 

Yet  it  would  be  a  mistake  to  think  that  the  question  is  one  entirely 
for  the  patient.  It  is  not  so.  There  are  many  cases  of  neuralgia 
which  are  much  more  dependent  upon  an  hysterical  condition  than 
upon  any  local  one,  and  in  such  operations  are  not  likely  to  be 
beneficial,  and  should  not  be  performed.  They  will  only  be  brought 
into  disrepute.  Likewise,  no  operation  is  advisable  in  patients 
who  persist  in  living  in  circumstances  which  are  conducive  to  bad 
health.  So  that  in  those  who  refuse  to  take  suflBcient  exercise 
•and  suflBcient  food,  and  whose  illness  is  to  a  great  extent  due  to 
•constant  brooding  over  their  own  ills,  no  operation  should  be 
performed. 

It  has  seemed  to  me  that  there  are  two  great  classes  of  facial 
neuralgia : 

First.  Those  that  may  be  excited  by  peripheral  irritation  of 
some  branch  of  the  fifth  nerve. 

Second.  Those  whose  origin  is  independent  of  all  peripheral 
•excitement. 

For  the  present  I  do  not  propose  to  treat  of  "  epileptiform  " 
neuralgia,  but  on  theoretical  grounds  it  is  evident  that  operative 
measures  are  more  likely  to  succeed  in  the  first  than  in  the  second 
•class. 

I  do  not  think  that  in  most  cases  of  facial  neuralgia  there  is 
really  any  peripheral  nerve  disease.  I  believe  that  such  is  indeed 
veiy  rare.  On  the  other  hand,  I  am  disposed  to  think  that  the 
condition  is  a  central  one,  and  is  due  to  an  over-excitable  con- 
dition of  the  nen-e-centres.  If  such  is  the  case,  it  may  fairly  be 
asked  how  any  operation  on  the  peripheral  nerves  can  be  expected 
to  be  beneficial.  I  think  this  question  is  easier  to  answer  than 
appears  at  first  sight. 

llie  only  operations  that  are  practised  for  the  relief  of  neuralgia 
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are  those  of  nerve-stretching,  ueurotomy,  and  neurectomy.  All 
of  these  act  by  interrupting  the  communications  of  the  nerve- 
tninks  for  a  time. 

1  believe  that  the  patients  to  whom  any  good  is  done  by  opera- 
tious  derive  benefit  solely  by  the  application  to  them  of  the  maxim 
ivhich  holds  good  in  all  Bur«rery — (hoi  dise/ised  parts  skouf/f  be  kfpt 
lit  rrjrf. 

If  irritation  of  the  snpra-orbital  nerve  or  its  branches  causes 
neuralgic  pain,  in  my  %'iew  of  the  matter  this  resnlta  from  the 
extreme  irrilability  of  the  nerve-centre,  and  not  necessarily  Irom 
any  morbid  condition  of  the  nerve  itself.  The  operation  of  nerve- 
stretching  or  of  nenrectomy  acta  mainly  by  preventing  any  stimuli 
from  reaching  the  hypersensitive  centre,  and  by  thus  placing  it  at 
n«t.  It  is  possible  that  nerve-stretching  may,  in  additiou,  cause 
some  alterations  in  the  nutrition  of  the  nerve-centre  itself  in  the 
manner  already  alluded  to  when  writing  of  the  physiological 
effects  of  nen^e-at  retching,  but  I  would  rather  attribute  any  good 
rvsulu  to  the  meohanical  effects  produced  on  the  nerve-fibres 
themselves. 

What  opi'mtjon,  then,  should  be  performed  ?  I  believe  that  the 
o]»erati(W  most  calculated  to  give  relief  is  that  of  nene-st retching, 
I  think  that  it  is  benelicial  in  proportion  as  it  acts  on  a  larger  scale 
a;>d  extends  its  inHueuce  over  a  larger  area  than  does  neurotomy 
or  neurectomy,  except  when  by  the  latter  a  great  length  of  nerve 
is  remove*!.  If  any  branch  of  the  fifth  ntrve  be  exposed  and 
lht>rvinghly  stietdied,  both  in  a  direction  away  from  and  towards- 
its  periphery,  the  various  small  branches  given  off  at  varying 
tlistancea  »r»'  also  included  in  the  effects  produced.  In  them  also 
ther^>  is  a  tendency  to  diminislt  the  conductivity  and  to  break  the 
uerve-fila^>s  themselves,  and  thus  a  much  greater  effect  is  produced 
llian  by  simply  dividing  the  nerve-trunk, 

llie  oi»emtion  of  neurotomy  can  only  act  by  mechanically  sepa- 
nitinj;  the  uerve-lihres  at  one  place,  and  is  therefore  less  likely  to 
jtrwlnci'  U'uelit  (ban  is  nerve-stretching. 

The  operation  of  neurectomy  was  originated  under  a  complete 
nii»appral)ension  of  tJie  nianner  in  which  nerves  unite  after  injury- 
It  was  stipposetl  that  a  return  of  sensation  in  a  part  rendered 
M)avth«tic  by  neurotomy  implied  reunion  of  the  divided  nerve_ 
In  dealinjt  with  the  <piestion  of  "  union  of  nerves,'  I  have  already 
slK^wn  that  seu^ttion  may  be  restored  when  the  nerve-ends  are 
quite  wparated,  and  there  are  plenty  of  instances  in  which  this 
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has  been  proved.  In  the  face  more  than  anywhere  else  this 
nerve  anastomosis  is  most  perfect,  and  no  doubt  accounts  for 
numerous  failures  in  the  operative  treatment  of  neuralgia.  I  allow 
of  course  that  return  of  sensation  may  be  due  to  nerve  regenera- 
tion, but  do  not  think  that  it  often  is. 

The  only  advantage  I  see  in  the  removal  of  a  piece  of  nerve 
rather  than  simple  division  of  the  same,  is  that,  in  the  former 
operation,  various  branches  may  also  be  divided — eg,,  in  excision 
of  the  infra-orbital  nerve,  the  branches  to  the  teeth  and  gums 
will  be  severed,  whereas  simple  neurotomy  at  the  infra-orbital 
foramen  will  yet  permit  of  sensations  being  conveyed  to  the  irri- 
tated centre  from  the  teeth,  gums,  and  lip. 

Neurotomy  has  this  advantage  over  both  neurectomy  and  nerve- 
stretching:  it  can  be  performed  in  many  cases  subcutaneously, 
and  thus  the  operation  will  be  less  formidable  to  the  patient  and 
less  of  a  scar  will  result.  The  objection  to  this  treatment  is  that, 
in  case  of  failure,  the  operation  of  nerve-stretching  cannot  be 
efficiently  performed  at  a  future  time.  Personally,  I  should  always 
prefer  to  stretch  the  nerve  in  any  case  in  which  I  considered  an 
operation  advisable  at  all,  for  in  case  of  failure  or  return  of  pain, 
either  the  same  operation  may  be  repeated,  or  neurotomy  or 
neurectomy  may  be  performed.  For  my  own  part,  I  should  not 
expect  success  from  either  of  the  latter  operations  where  the 
former  had  failed. 

The  following  cases  are  good  examples  of  the  effects  of  opera- 
tive interference  in  cases  of  facial  neuralgia  : 

Billroth.* — Neurectomy  f 01'  Facial  Neuralgia  of  the  Inferior 

Dental  Nerve, 

A  man,  aged  forty-three,  had  suffered  from  neuralgia  for  ten 
years.  A  portion  of  the  inferior  dental  nerve  was  resected.  A 
few  days  later  there  was  severe  arterial  ha)morrhage  which  neces- 
sitated ligature  of  the  right  common  carotid.  Six  months  later 
he  was  strong,  and  had  no  further  neuralgic  attacks. 

Granf.'f — Neurectomy  of  the  Inferior  Dental  Nn*vefor 

Neuralgia, — Cure, 

The  patient  was  a  woman,  aged  forty-five,  who  had  suffered 
from  neuralgia  for  twenty-three  years.     Almost  all  the  teeth  had 

*  Clinical  Surgery,  p.  58.  t  Lancet,  July  11,  1885,  p.  61. 


been  removed,  but  without  relief.  The  pain  was  situate  in  the 
resion  of  the  left  iaferior  dental  iiene.  On  Feb.  25th  an 
operation  was  performed,  the  masseter  muscle  was  divided,  the 
rainns  of  the  jaw  was  trephined,  the  inferior  dental  nerve  w^a 
stretched,  and  finally  two  and  a  <jiiarter  inches  of  it  were  removed. 
Three  months  later  there  had  be^i  no  retnm  of  pain. 

Weir  MitiJtrll* — Daital  Neura)^a. — Neurectomy  of  the  In/trvtr 
Dmtal  Xcrve. — Etcurrencc  of  Sensation  without  Jit-union  of  tin 
jVn'iY. 

•'  A  lady,  aged  forty-three,  who  had  Buffered  from  severe  dental 
neuralgia  for  many  years,  undenvent,  in  April  1S81,  the  operation 
of  resection  of  the  left  inferior  dental  nerve.  A  year  later  the  pain 
returned  at  the  old  place,  and  in  June  1882  it  became  as  bad  as 
before.  On  close  study  it  was  found  that  sensation  had  beea 
restored  in  the  area  where  it  had  previously  been  lost.  On  Jane 
28th  the  bone  was  exposed,  a  trephine  was  applied  an  inch  and 
a  quarter  in  front  of  the  angle  of  the  jaw,  but  we  could  find 
no  neri'e.  The  old  trephine  hole  had  filled  up  with  bone, 
except  for  an  opening  about  one  line  wide,  from  which  projected 
A  button-like  prominence  which  proved  to  be  a  stamp  of  nerve- 
tissue.  On  trephinmg  so  as  to  include  it  we  failed  again  to  find 
the  filament  running  along  the  irregular  canal,  which  certainly 
existed.  The  operation  enabled  ua  to  pull  out  the  nerve-trunk 
some  distance,  and  after  stretching,  to  sever  it,  A  more  careful 
search  was  made  for  the  filament  presumed  to  have  been  con- 
necte<l  with  the  sensitive  skin  on  the  chin  ;  but  finding  none,  the 
canal  was  cleaned  out,  and  the  two  ends  were  thoroughly  filled 
with  dental  cement.  May  loth  :  Tliere  has  been  a  recent  return 
of  neural (i^c  pain." 

[No  note  is  made  of  the  effect  of  this  later  operation  on  the 
antesthesia  of  the  chin,] 

£iUrofk.^ — Nmreetomy  of  Sttpra-orbitdl  Nerve  for  Facial  Nevralffia. 
The  patient  was  a  woman,  aged  nineteen,  whose  left  eyeball 
had  been  removed  a  year  previously,  and  a  right  iridectomy  had 
been  jwrfomied  for  glaucoma.  For  seven  weeks  she  had  had 
intense  but  not  continual  pain  in  the  track  of  the  right  frontal 
nerve.     This  nerve  was  divided,  and   the  pain  in  the  forehead 

•  Amtrifan  JtntrHal  of  Mrdkal  Seitnce,  voL  Izxxvi.  i 
t  ClxMcai  Surgery,  p.  5 
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ceased,  but  became  subsequently  much  more  intense  in  the  right 
eyeball,  and  in  the  track  of  the  right  supra-maxillary  nerve. 
The  pains  were  alleviated,  but  not  entirely  removed. 

Billroth* — Neurotomy  of  the  Infra-orbital  Nerve  for 

Neuralgia, 

A  man,  aged  forty-six,  had  for  twelve  years  suffered  from 
neuralgia  of  the  right  infra-orbital  nerve.  The  attacks,  which 
were  accurately  limited  to  the  distribution  of  this  nerve,  were 
excited  by  touching  the  cheek  with  the  tongue,  by  eating,  pulling 
the  beard,  &c.  In  July  1863  the  infra-orbital  nerve  was  divided 
subcutaneously  at  several  points.  From  this  time  he  was  free 
from  his  attacks,  his  cheerfulness  returned,  and  he  was  able  to 
resume  his  avocation.  This  relief  lasted  one  and  a  half  years, 
then  slight  pain  in  the  nose  began.  In  Feb.  1 866  the  patient 
returned,  stating  that  his  complaint  was  more  an  inconvenience 
than  a  disease,  but  he  desired  that  nerve  section  should  be  again 
performed  that  he  might  be  rid  of  the  trifling  attacks.  In 
Feb.  1867  the  nasal  branch  of  the  infra-orbital  was  divided 
subcutaneously.  In  July  1 867  he  remained  completely  free  from 
attacks. 

Billroth.^ — NeureetoTiiy  of  the  Infra-m-bital  Nerve  for  Faeiol 

Neuralgia, 

A  man,  aged  fifty-three,  had  suffered  from  pain  for  twelve 
years  over  the  distribution  of  the  second  division  of  the  fifth. 
In  May  1872  subcutaneous  division  was  performed  on  the  nerve 
at  its  exit  from  the  infra-orbital  canal.  Four  months  later  the 
pain  returned.  In  Nov.  1873  ^^^  operation  was  repeated.  He 
recovered,  but  recurrences  again  took  place  in  three  months.  In 
March  1874  the  whole  infra-orbital  nerve  was  resected.  Th(* 
patient  wrote  three  years  later  to  the  effect  that  his  pain  had 
not  altogether  disappeared,  but  his  condition  was  materially 
improved. 

CftiJgc.X — Section  of  the  Infra-orhital  Nerve  far  Facial 

Neuralgia, 

A  man,  aged  forty-seven,  suffered  from  neuralgia  of  great 
intensity  and  of  nine  months'  duration  in  the  parts  supplied  by  the 

♦  Clinical  Surgery ^  p.  58.  t  ^^i^' 

X  British  MedicalJourncdf  July  15,  1882,  p.  83. 
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infra-orbital  nerve.  Tliia  nen'e  was  divided  on  Nov.  28,  1 872.  The 
relief  was  immediate  and  complete,  and  the  immunity  lasted 
nearly  a  year.  Then  pain  recommenced  and  became  severe.  On 
Nov.  25, 1873,  the  nerve  was  again  divided.  The  effect  was  not  so 
immediate.  He  had  pains  and  spasms  for  a  few  days,  then  they 
ceased  entirely  and  he  was  quite  well  again.  Until  June  1875 
he  had  no  return.  Then  he  had  severe  pain,  and  on  Oct.  26th  tie 
aanie  nerve  was  again  divided.  The  relief  was  not  marked  as 
pain  coutinncd  for  a  month,  and  only  ceased  after  injection  of 
morphia  and  atropine.  He  died  in  18S0,  and  had  recurrences  of 
pain  until  his  death, 

Wcif  MUchdl.* — Facial  ^aiTnlgia. — Neitrotimy  of  ihi:  Infnt- 
orbiiai  I^irve. — Cure. 

Mrs.  M.,  aged  sixty-eight,  had  for  some  years  suffered  with 
neuralgia  of  the  face  affecting  tfie  I'egion  supplied  by  the  supra- 
and  infra-orbital  nen'es.  The  infra-orbital  nerve  was  alone  divided, 
but  the  results  were  to  annihilate  pain  in  all  branches  of  the  6fth 


Cathie] — l>irisimi  of  the  Supra-  and  Infi-a-oriital  Neircs. 

The  patient  was  a  man,  aged  forty-six,  who  had  suffered  from 
extremely  severe  facial  neuralgia.  In  Nov.  1873  the  supra- and 
infra-orbital  nerves  were  divided,  with  no  immediate  effect.,  bat 
in  a  week  or  two  the  pain  left  him  and  did  not  return  for  nearly  a 
year,  and  then  not  so  badly  as  formerly. 

Ciidge-X — Division  of  the  SHjtra-  ami  lofrii-orhital  Ncrvta, 

A  lady,  aged  seventy-eight,  had  suffered  from  facial  neuralgia 
for  seventeen  or  eighteen  years.  On  July  6,  1881,  both  infra- 
orbital and  anpra-orbital  nerves  were  divided.  The  pain  was 
relieved  so  far  as  the  frontal  was  concerned,  but  continued  along 
the  course  of  the  infra-orbitnl.  A  fortnight  later  the  infra-orbital 
was  again  divided,  and  more  freely,  tliere  having  been  some  doubt 
as  to  whether  it  had  been  divided  on  the  first  occasion.  The  relief 
was  complete,  and  for  ten  mouths  there  was  no  return  of  pain, 
though  there  was  some  of  sensation, 

■  Ameriean  Jovrnid  of  Mtditid  Science,  vol.  Ixxxri.  p,  17. 

t  BritUh  JUtdleal  Journal,  Julj  1 S,  l8Sa,  p.  8j,  %  Ibid. 
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Morton* — Excision  of  the  Trunk  of  the   Infra-orbital  Nerve  for 
intense  Neuralgia  of  fifteen  years*  duration, — Partial  Success. 

A  gentleman,  aged  sixty,  had  suffered  from  severe  neuralgia  of 
the  left  K.ide  of  his  face  for  fifteen  years,  which  had  resisted  all 
treatment.  In  May  1870  the  infra-orbital  branch  of  the  left  side 
was  excised,  the  antrum  being  trephined,  and  fully  an  inch  of  the 
nerv^e  removed  from  a  point  as  far  back  as  possible.  Total  anaes- 
thesia of  the  side  of  the  face  followed,  with  absolute  relief  from  the 
neuralgia.  On  March  1 6,  1 87 1 ,  the  patient's  brother  wrote  to  us 
that  relief  was  entire  for  three  months,  but  that  since  that  time  the 
patient  had  suffered  from  some  pain  in  the  lips  and  in  the  lower 
part  of  the  face.     This  condition  continued  till  Jan.  1873. 

Moiion.'f — Excision  of  the  Trunk  of  the  Infra-orbital  Nerve  fm' 

NeuraUjia  of  thirty  years'  duration, 

A  lady,  aged  sixty-one,  who  had  suffered  from  severe  facial 
neuralgia  for  thirty  years,  was  operated  on  in  June  1871,  the 
whole  of  the  infra-orbital  nerve  to  the  length  of  an  inch  and  a 
quarter  being  removed.  Until  Aug.  12,  1873,  ^^  patient  remained 
absolutely  free  from  all  pain.  There  was  also  a  complete  restora- 
tion of  sensation  on  the  left  side  where  the  nerve  was  excised. 

Xicaise.\ — Excision  of  the  Infra-orbital  Nerve  for  Neuralgia, 

Cure, 

A  man,  aged  forty-four,  had  suffered  for  many  years  from 
neuralgia  of  the  face.  The  greatest  pain  was  on  the  level  of  the 
infra-orbital  notch  and  in  the  neighbourhood  of  the  molar  teeth. 
As  all  medicinal  treatment  had  failed,  the  infra-orbital  nerve  was 
stretched,  and  a  portion  of  it  cut  out  from  the  infra-orbital  canal. 
Three  weeks  later  the  patient  remained  perfectly  well. 

>S't^'.§ — Stretching  of  the  Inferior  Dental  Nerve  for  Neuralgia. — Cure, 

The'  patient  was  a  woman,  aged  forty-seven,  who  had  suffered 
from  severe  neuralgia  for  six  years.  The  pain  was  situated  chiefly 
on  the  alveolar  border  of  the  left  lower  jaw  and  radiated  to  the 
tongue  and  cheek.     These  pains  were  at  first  intermitting,  but  had 

*  American  Journal  of  Medical  Science^  vol.  Ixvi.  p.  392.  t  l^^d. 

X  Gazette  dea  Hopitaux,  1881,  p.  X123.        §  Revue  de  Chirurgie,  1882,  p.  602. 
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become  continnons  for  two  years,  anci  remlered  life  miserable.  Ai 
all  medicinal  treatment  had  failed,  the  operation  of  stretching  tlie 
inferior  dental  nerve  was  undertaken,  an  incision  bt-ing  made, 
according  to  SonnenbtTg'a  method,  along  the  posterior  border  of 
the  ascending  ramus  of  the  jaw.  The  paina  were  cnrecl,  but  for 
how  long  13  not  mentioned  by  the  author. 

Monnil* — StrHching  and  Tcarvng-oitt  of  the.  In/crivr  Di-ntal 

NtTi-efor  Hi-vnilgia. — Cure. 

A  man,  aged  fifty-four,  had  suffered  from  severe  attacks  ai 
facial  neuralgia  for  nine  years  subsequent  to  an  exposure  to  great 
cold  in  a  snowstorm.  On  July  i8,  i883,  the  inferior  dental  nerve 
was  stretched  after  trephining  the  lower  jaw.  The  ojieratioo  gave 
r.'lief  for  six  months,  but  at  the  end  of  that  time  the  pain  recurred. 
Ou  May  22,  1883,  the  mental  branch  of  the  inferior  dental  was 
exposed,  the  lower  jaw  was  again  trephined,  and  that  portion  of 
the  nerve  which  lies  in  the  iiiferior  dental  canal  was  completely 
torn  out.  In  July  1884  there  had  been  no  further  return  of 
neuralgic  pain.  1 

^f'^norl.j — Ariilsion  of  the  hifetior  Dental  Nerve  for 
NearaJijii. — Can. 

51.,  aged  seventy-nine,  witli  good  family  historj-,  and  himself 
healthy,  liad  suffered  from  facial  neuralgia  for  three  years.  All 
medicinal  treatment  failed  to  procure  relief.  On  May  19th  the 
mental  branch  was  exposed  by  an  incisioT  along  the  border  of 
the  lower  jaw  joining  a  vertical  incision  through  the  lower  lip. 
The  lower  jaw  was  then  trephined,  the  centre  of  the  trephine  hole 
being  one  centimetre  to  the  outer  sidi-  of  the  mental  foramen  and 
eight  millimetres  from  the  border  of  the  lower  jaw.  The  dental 
ner\-Q  was  then  seized,  and  three  and  a  half  centimetres  of  its 
length  were  torn  out.     Seven  weeks  later  the  pain  had  not  returned. 

S&.\ — Stretching  of  the  Inferior  Dental  Nereefor  Neuralgia. 

Reeovery. 

A  lady,  aged  forty-seven,  had  for  six  years  suffered  from  severe 

facial  neuralgia.     For  this  there  was  no  known  cause.     The  pain 

was  referred  to  the  left  cheek  and  gums  and  the  left  side  of  the 

*  BM.  el  aiim.  >le  la  Sof.  de  Cliir.  de  Parii.  1884,  vol.  i.  p.  580.        t  I^i^ 
J  Ih!d,.  iSSi,  voL  ^ii,  p.  448. 
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tongue.  At  first  intermittent,  the  paih  had  of  late  become  almost 
constant,  the  patient  was  unable  to  sleep,  and  was  in  a  highly 
nervous  state.  All  medicinal  treatment  had  failed.  On  March  9, 
1882,  the  inferior  dental  nerve  was  stretched  after  Sonnenberg's 
method,  an  incision  being  made  below  the  lower  jaw  extending 
from  the  angle  to  the  facial  artery.  The  nerve  was  reached  by 
stripping  the  internal  pterygoid  muscle  off  the  jaw.  The  opera- 
tion wound  healed  well,  and  for  three  months  there  was  no  return 
of  the  pain. 

Brailey* — On  Stretching  of  the  Supra-trochlcar  Ncnw 

Brail ey  records  six  cases  in  which  he  performed  this  opera- 
tion. In  every  case  the  operation  was  undertaken  for  the  relief 
of  pain  occurring  in  connection  with  glaucoma.  In  two  cases 
the  pain  was  entirely  relieved.  In  one  the  pain  was  entirely 
relievt^d  for  a  month,  but  then  recurred,  although  not  so  severely. 
In  one,  in  which  tlie  supra-orbital  was  stretched  as  well,  there  was 
no  relief  to  pain.  In  one  pain  was  relieved  for  five  days,  but  after 
that  it  was  as  bad  as  ever.  In  one  there  was  improvement,  but  at 
no  time  entire  removal  of  the  pain.  In  all  six  cases  the  stretching 
of  the  ner\'e  was  followed  by  diminution  in  the  ocular  tension. 

St retch  I /I fj  of  tlic  Nasal  Nerve  for  Orbital  NciiraUjia, — Success. 

Badal  f  (reported  by  TrC»lat)  reports  three  cases  in  which  the 
nasal  branch  of  the  ophthalmic  was  stretched  for  persistent 
neuralgia  of  the  orbit,  and  with  complete  success.  The  nerve 
was  stretched  close  to  its  exit  from  the  orbit.  The  patients  were 
aged  thirty-three,  twenty-three,  and  sixty-seven  years. 

The  above  cases  are  sufficient  in  number  to  show  that  the  opera- 
tions of  neurotomy,  neurectomy,  and  nerve-stretching  may  all  be 
of  avail  in  cases  of  neuralgia  of  the  face.  To  quote  more  cases 
would  be  tedious,  for  the  similarity  of  each  case  to  the  other  is 
gnat,  and  no  advantage  is  gained  by  simple  repetition. 

Hie  prognosis  in  cases  of  operation  is  very  difficult.  I  believe 
that  it  may  be  pretty  confidently  asserted  that  relief  ib  most  likely 
to  follow,  but  may  be  only  transient.  Statistics  do  not  suffice  to 
tell  in  what  projxjrtion  of  cases  operated  upon  a  final  cure  results, 
for  in  most  reported  instances  a  sufficient  length  of  time  has  not 

*  Britixh  Medical  Juiirnal,  18S5,  vol.  ii.  p.  688. 
t    HaV.  el  Mtm.  dc  la  Sec.  dc  Chir.,  1882,  p.  S23. 
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«lap8ed  to  allow  of  a  definite  answer  being  given.      In  addition,  'a 
all  Btatiatius  hitherto  compiled    cases   of  epileptiform    nearalgii 

have  been  mixed  with  those  of  the  less  severe  and  less  intractabls 
variety,  and  I  therefore  do  not  think  that  anything  is  to  be  gained 
by  quoting  from  the  variona  statistical  tables.  Neither  do  I  coo- 
aider  that  anything  ia  to  be  gained  by  gathering  tlie  published 
cases  of  simple  facial  neuralgia  treated  by  operation,  for  it  isveiy 
manifest  that  only  the  more  successful  find  their  way  into  print. 
and  such  a  collection  would  be  misleading.  My  own  jM-raonal 
experience  of  cases  treated  by  operation  is  not  sufficit-nt  to  allow 
me  to  draw  any  deductions,  and  for  the  prt'sent,  therefore, 
reluctantly  obliged  to  confess  my  inability  to  give  any  satisfactory 
prognosis,  I  think  that  the  chances  of  temporary  relief  are  good, 
and  that  in  a  considerable  number  of  patients  a  permanent  cure 
may  result. 

NervG-stretching  for  Xon-traumatic  Neuralgia  of 
the  ExtremitieB.— 2'/n:  Upper  Ki-trcmity. — Idiojiathic  neuralgia 
of  the  upper  extremities  is  a  rare  affection,  but  cases  where  the 
pain  has  followed  an  injury  are  more  common.  Of  the  latter  I 
have  treated  when  dealing  witli  Traumatic  Neuralgia. 

Three  cases  of  the  former  have  been  recorded  by  LangeubucL,* 
in  each  of  which  stretching  of  the  brachial  plexus  gave  bat  little 
relief. 

In  a  case  recorded  by  Hildebrandt.t  the  patient,  a  man  aged 
thirty-two,  complaint;d  of  pain  iu  the  arm  and  forearm,  with 
stiffness  of  the  fingers.  The  brachial  plexus  was  stretched,  and 
the  patient  obtained  immediate  and  permanent  relief. 

In  the  following  case  the  patient  was  not  only  not  benefited 
by  the  operation  of  stretching  the  brachial  plexus,  but  a  per- 
manent paralysis  of  the  ulnar  nerve  was  set  up.  In  all  pro- 
bability the  pain  was  re-ally  central,  and  operative  procedures  on 
the  extremity  did  not  exercise  any  influence  on  the  seat  of  the 
mischief : 

Nniralfjia    of    the    Shoulder    mid    Arm. — Exeision    of  Shmdder- 

jvint. — Sfretrhiwj  of  Brachial  Flcxiis. — Neuritis  foUowrd   by 

Paralysis  of  Ulnar  Nerve,  u-il.h  Wastitig. 

T.  B.,  a  sailor,  aged  forty,  and  a  healthy  man,  was  admitted 

into  St.  Bartholomew's  Hospital,  in  1 880,  on  account  of  extreme 

pain  in  the  shoulder-joint.       His  past  history  was  good,  except 

•  Driit.  Med,  Wocli.,  No.  19,  1880.        f  Quoteil  by  Fenger  and  I*c. 
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that  he  had  had  dysenteiy  twenty  years  ago,  and  that  twenty-five 
years  previous  to  admission  he  had  sustained  a  fracture  of  the 
vertex  of  the  skull,  followed  by  temporary  paralysis  of  the  right 
leg.     A  few  months  before  admission  he  fell  oflE  an  omnibus  and 
struck  his  right  shoulder.     Since  then  it  had  been  painful  and 
stiff.     On  admission  there  was  found  to  be  stiffness  and  pain  in 
the  right  shoulder,  but  none  of  the  objective  signs  of  inflamma- 
tion.    He  complained  of  constant  darting  pains  in  the  joints. 
He  was  treated  at  first  by  rest  and  strapping.     After  three  years' 
treatment  of  various  kinds,  Mr.  Savory  was  induced  as  a  last 
resource   to   excise  the   head   of  the   humerus   in   the   hope   of 
relieving   him   from   the   pain   from    which    he   suffered.      The 
articular  cartilage  was  found   healthy,  and  the  condition  of  the 
joint  did  not  appear  sufficient  to  account  for  the  pain,  although 
there  was  a  little  thickening  of  the  synovial  membrane.     The 
operation  did  not  appear  to  relieve  him  in  any  material  way,  and 
in  Feb.  1884  he  again  applied  for  relief  from  the  pain,  which 
extended  down  the  whole  of  the  forearm  and  hand,  and  was  of  a 
neuralgic  nature.     On  this  occasion  he  was  under  the  care  of  Mr. 
Marsh,  and  after  consultation  with  other  surgeons  the  brachial 
plexus  was  stretched  in  the  axilla.     The  pain  continued,  and  for 
three  months  galvanism  was  tried.  He  left  the  hospital  unrelieved 
on  April  21st.      In  Jan.    1885  he  again  returned,  his  arm  was 
much  worse  since  the  last  operation.  The  muscles  of  both  the  upper 
arm  and  forearm  were  wasted.     The  hand  was  flat  and  shapeless, 
the  arm  was  kept  close  to  the  side,  the  forearm  was  semiflexed. 
The  hand  was  pronated,  and  the  fingers  stiff  and  straight.     From 
this  position  he  could  not  move  the  parts  except  with  the  aid  of 
the  other  hand.     The  elbow,  wrist,  and  finger-joints  were  all  very 
stifiC  and  apparently  partly  anchylosed.  He  complained  of  constant 
tingling    sensation    in    all    the   parts   supplied   by   the   internal 
cutaneous,  intercosto-humeral,  and  ulnar   nerves,  and    pain  was 
increased    as    these   parts   were    touched.      There   was    loss    of 
cutaneous  sensibility,  especially  in    the   ulnar   distribution,  and 
pain  on  pressure  along  the  course  of  the  ulnar  nerve.     The  skin 
of  the  fingers  was  tense,  shiny,  and  glossy.     He  said  the  hand 
felt  longer  than   it   really   was.     Electrical  examination :    There 
was  no  reaction  at  all  of  any  of  the  muscles  supplied  by  the 
ulnar  nerve,  while  those  supplied  by  the  median  reacted  feebly. 
Tlie  extensors  acted  nornially.    The  patient  was  extremely  anxious 
for  amputation  at  the  shoulder-joint,  but  as  it  was  not  lelieved 
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that  this  woukl  benefit  him  the  operation  was  not  i>erforme£l,  audi 
ou  Feb.  7th  he  again  left  the  hospital. 

The  next  crtgi.'  by  Weir  Mitchell  is  a  very  curious  one.  and,! 
to  the  best  of  my  knowledge,  stands  by  itself: 

Weir  Mitehd!.' — Peculiar  Nutritive  Changes  on  Palm  andBafJ:<f\ 
Hand. — Neuraltjia. — Stretehing  of  Median  and  Sa^ial  Nerves 

— Improve  mfTti. 
'■  A  woman,  aged  forty,  first  came  to  the  Hospital  for  Neirooa 
Diseases  in  Nor.  1880,  with  the  history  that  ten  years  ago  she 
noticed  a  numbness  in  the  palm  of  the  right  hand  whpn  Tn»<l.-!ng 
the  cows,  though  six  moiithg  later  she  also  obaer\-ed  it  during 
ironing.  Succeeding  this  numbness  pain  made  itself  inafi|||^^ 
affecting  the  palm  and  all  the  fingers  of  the  hand.  Tlie  conditiw"^ 
grew  gradually  worse  until  two  years  ago  she  was  unable  tS"! 
make  usi'  of  the  hand  on  account  of  the  aiiffering.  Th'a  trouble 
was  most  apparent  in  the  morning  when  first  awakening,  and  was 
increased  both  in  extent  and  intensity  by  cold,  whilst  warmth  or 
pressure  in  a  measure  relieved  it.  On  examination  the  pain  was 
found  to  be  located  in  the  palm  between  the  second  and  third 
mptarcaqjal  bones,  and  to  extend  throrgh  to  the  dorsal  aspect  of 
the  hand.  There  was  no  pain  elsewhere,  nor  did  pressure  along 
any  of  the  nerve  tracts  disclose  any  painful  spot.  Sensation  to 
touch  apjieared  normal ;  the  muscles  were  firm  and  well  developed, 
though  ni)t  so  strong  as  in  the  other  hand.  There  was  no 
muscular  atrophy,  no  contractions,  and  no  joint  disease  or  glossy 
skin;  the  nails  also  were  natural.  Some  three  months  ago  an 
beqjetic  eruption  made  itself  apparent  on  the  back  of  the 
affected  hand,  otherwise  she  was  in  excellent  general  health. 
Strychnia  was  prescribed,  and  in  April  188 1  she  returned  report- 
ing considerable  improvement ;  the  eruption  had,  however,  become 
a  distinct  eczematous  sore.  She  was  treated  by  galvanism  and 
arsenic,  with  the  result  that  the  pain  in  the  hand  lessened  so  ccai- 
siderably  as  to  cause  but  little  trouble,  whilst  the  sore  on  the  back 
of  the  hand  healed.  In  August  she  became  worse,  and  ft  email 
abscess  formed  on  the  back  of  the  hand  between  the  first  and 
second  metacarpal  bones.  Following  this,  a  second  abscebS 
appeared  on  the  inner  side  of  the  forearm,  and  a  third  in  the 
palm.  In  addition  to  these,  other  abscesses  developed  from  time 
*  AuKTicaii  Journal  of  Medlail  Ikitaee,  vol.  Ixxxii.  p.  17. 
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to  time  in  the  forearm  and  the  back  of  the  hand.  At  no  time  had 
she  any  abscess  above  the  elbow.  Galvanism  was  persisted  in  for 
a.  long  period,  but  as  it  did  not  aflTord  any  permanent  relief  I 
advised  that  one  or  both  of  the  nerves  supplying  the  aflFected 
part — the  median  and  the  radial— should  be  stretched,  and  she 
entered  the  hospital  on  Feb.  9,  1882.  On  March  9th  the  median 
nerve  was  stretched,  and  by  the  fifteenth  day  the  wound  was 
entirely  healed.  Two  hours  after  the  operation  the  temperature 
of  the  right  hand  was  two  degrees  higher  than  that  of  the  other. 
Four  days  later  a  careful  examination  disclosed  an  increased  area 
of  anaesthesia,  the  loss  of  sensation  apparently,  including  part  of 
the  fadial  distribution.  There  was  little  of  the  former  pain,  but 
&cfm^ '  sense  of  numbness.  Within  the  third  week  the  pain 
.#  jc^irred  w4th  all  the  former  severity,  and  for  the  next  month  she 
had  neuralgia  as  severe  as  before.  On  May  i6th  a  small  ulcer 
^appeared  on  the  back  of  the  hand,  and,  as  matters  grew  worse 
rather  than  better,  on  June  14th  the  radial  nerve  was  stretched 
one  and  three-quarter  inches  above  the  wrist.  The  wound  healed 
rapidly.  At  present  (Nov.  i6th)  she  is  much  improved  in  her 
general  appearance,  and  since  the  last  operation  has  had  no 
eruption  on  the  back  of  the  hand  nor  any  severe  pain  through  the 
palm ;  there  is,  however,  a  nearly  constant  aching  in  the  fleshy 
portion  of  the  hand  increased  by  use." 

The  Lower  E^drcmity, — Idiopathic  neuralgia  of  the  lower  ex- 
tremity almost  always  affects  the  sciatic  nerve.  Why  this  nerve 
should  be  so  frequently  selected  it  is  difficult  to  say.  It  is  cer- 
tainly not  so  frequently  exposed  to  cold  or  injury  as  the  nerves  of 
the  leg,  yet  the  tibial  and  peroneal  nerves  are  hardly  ever  the  seat 
of  neuralgic  pain. 

With  regard  to  the  exciting  causes  and  the  general  treatment  of 
sciatica  I  have  nothing  to  add  to  that  which  I  have  already  written 
on  this  subject  whilst  discussing  the  treatment  and  causes  of  neu- 
ralgia in  general,  but  it  is  to  this  form  of  neuralgia  more  especially 
that  the  operation  of  nerve-stretching  has  proved  beneficial. 

I  do  not  propose  to  detail  any  of  the  many  recorded  cases. 
They  possess  so  great  a  similarity  that  such  a  task  would  be  a 
ust4css  repetition.  Upwards  of  a  hundred  have  been  published, 
and  the  statistics  of  Omboni  show  1 17  cases  :  83  cures,  24  improve- 
ments, 9  failures,  and  i  death. 

I  do  not  accept  this  as  a  true  indication  of  the  success  of  the 
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treatment,  and  sliou'.d  not  expect  so  large  a  percentage  of  sueceaB- 
I'ul  cases  were  all  operations  published.  Nevertheless,  the  treat 
ment  is  one  that  holds  out  great  prospects  of  relief,  and,  in  my 
opinion,  should  be  adopted  in  those  cases  in  which  all  other 
treatment  has  failed. 

It  should  be  remembered  that  the  sciatic  nerve  can  be  veij 
efficiently  stretched  without  any  incision,  and,  except  when  the 
patient  is  old  and  the  other  tissues — especially  the  vessels — an 
weak  and  lacerable,  I  would  always  stretch  siibcutaneously,  and 
thoroughly  knead  the  sciatic  nerve  before  proceeding-  to  expose 
it  by  an  incision,  I  have  seen  several  patients  entirely  cured 
by  this  means,  and  am  of  opinion  that  it  is  one  of  the  most  vain- 
able  methods  of  treatment  of  sciatica.  It  can  readily  be  repeated 
if  necessary,  and,  in  case  of  failure,  stretching  by  incision  alwaya 
remains  as  &  last  resort. 

The  o]}eration  of  neurotomy  or  neurectomy  of  the  sciatic  is  quite 
unjustifinble  as  a  means  of  treatment  of  sciatica. 

Nerve-Stretching  for  Intercostal  Neuralgia.— It  can 
very  seldom  httppen  that  intercostal  neuralgia,  independent  of 
other  morbid  conditions,  can  be  sufficiently  severe  to  necesaitste 
the  operation  of  ut'r\-e-8t retching.  Nevertheless,  the  interooBtal 
nerves  have  been  stretched  on  several  occasions  for  the  relief  of 
neuralgic  pain.  The  first  operation  of  the  kind  was  performed  by 
Nussbauni  in  1878  on  a  man,  aged  twenty.  The  eighth,  ninth, 
and  tenth  intercostals  were  stretched,  and,  for  a  time,  the  pain 
ceased,  only  to  return  as  severely  as  before  after  a  short  inteiraL 

In  18S0  Keleff'  rs>j>orted  another  case  in  which  a  cure  followed 
stretching  of  the  fourth,  fifth,  and  sixth  intercostals. 

Another  case  operated  upon  in  1873  is  mentioned  by  Ajrtand 
and  Gilson.  The  patient  was  a  young  man,  aged  twenty-one. 
The  operation  aflforded  no  relief. 

In  the  A'ccHi'  dcs  Si-imces  M^fficalcs  for  October  1885  wUlbefotmd 
the  details  of  another  patient  operated  ui»n  by  Lesser.  She  was 
a  woman,  aged  sixty-one.  The  intercostal  nerves  on  the  right  side 
from  (he  fourth  to  the  tenth  were  stretched.  The  wound  healed 
well,  and  there  was  no  return  of  pain  until  the  time  of  the  patient's 
death,  four  months  later.     The  cause  of  death  is  not  stated. 
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CHAPTER  XXIV. 

SUBQICAL  TREATMENT  OF  EPILEPTIFOBM 

NEUBALQIA. 

I  HAVE  separated  epileptiform  neuralgia  from  cases  of  simple 
facial  neuralgia,  because  of  the  much  greater  severity  and  obstinacy 
to  treatment  presented  by  the  former. 

On  account  of  these  characteristics  such  patients  are  far  more 
likely  to  come  under  the  care  of  the  surgeon  than  are  those  who 
suffer  from  the  milder  form  of  the  disease. 

As  I  have  already  mentioned,  in  describing  the  symptoms  of 
epileptiform  neuralgia,  attacks  are  frequently  brought  on  by 
peripheral  irritation  of  all  kinds,  and  what  I  have  written  as  to 
the  effect  of  peripheral  irritation  and  an  abnormally  excitable 
condition  of  the  nerve-centres  holds  good  for  epileptiform  as  for  the 
other  variety  of  facial  neuralgia. 

These  cases,  indeed,  bear  a  very  strong  resemblance  to  cases  of 
epilepsy  caused  by  traumatism,  but  unfortunately  do  not  yield  so 
readily  to  surgical  interference. 

On  account  of  the  extreme  severity  of  the  pain,  the  patients  are, 
as  a  rule,  only  too  willing  to  undergo  any  operation  which  holds 
out  the  slightest  prospect  of  relief,  and,  in  considering  the  ad- 
visability of  operating  in  any  given  case,  it  should  be  borne 
in  mind  that  the  sufferer  may  be  quite  willing  to  purchase 
even  temporary  immunity  at  the  expense  of  almost  any  surgical 
operation. 

In  any  case,  therefore,  of  epileptiform  neuralgia  which  had 
failed  to  yield  to  ordinary  remedies,  I  should  advise  operation  on 
that  branch  of  the  fifth  nerve  to  which  most  of  the  pain  was  referred. 
Tlie  operation  I  would  prefer  would  be  that  of  nerve-stretching, 
and  for  the  reasons  alreadv  assisfned. 

I  do  not  tliiuk  that  an  altogether  satisfactory  prognosis  should 
<'ver  be  given.  I  believe  that,  as  a  rule,  some  temporary  benefit 
may  at  least  be  expected.     In  most  cases  the  pain  ceases  for  some 
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weeks,  and  perhaps  montlis,  after  operation,  and,  in  yet  othen^  ft 
perinaneut  cure  is  effected. 

The  following  cases  afford  at  odcb  illustrative  examples  of 
epileptiform  neuralgia,  aad  of  the  efft'cts  produced  by  nerve- 
stretching  : 

Grainijer  Steit'art.*—A  Ciisc  of  EpHeptiform  Ntara/ffia  trtatetl 
hy  Ncrvc-strdcJting. — Care. 

The  patient  was  a  man,  aged  seventy,  a  station-master.  He 
had  been  perfectly  healthy  till  the  year  1862,  when  he  was  seized 
with  facial  neuralgia.  At  first  the  pain  was  of  a  burning 
character,  but  gradually  increased  in  severity,  the  paroxyama 
becoming  as  time  went  on  more  frequent  and  intense,  nntil  at 
last  his  life  was  almost  intolerable  for  him.  Indeed,  had  it  not 
been  for  the  remissions,  during  which  time  the  pain  was  easier, 
and  the  periods  of  immunity,  during  which  he  was  perfectly  well, 
it  would  have  been  bo.  These  periods  of  immunity  varied  in 
length— sometimes  six  weeks,  sometinies  three  months,  and  on 
one  occasion  a.  whole  year.  But,  sooner  or  Inter,  the  attacks 
returned,  and  for  six  or  eight  weeks  lie  !iad  little  freedom,  ITie 
attack  from  which  he  was  suffering  at  the  time  of  his  admissioo 
had  lasted  fi-oni  the  end  of  April,  and  showed  no  signs  of  abate- 
ment up  to  the  time  he  was  seen.  When  a  paraxysm  occurred, 
his  face  would  suddenly  change  ;  twitching  of  its  muscles  on  the 
right  side  set  in,  leading  to  the  strangest  grimaces.  The  paroxysms 
might  recur  almost  immediately  or  not  for  hours — generally  they 
were  most  severe  in  the  evening  and  during  the  night.  They 
were  easily  induced  by  touching  the  skin  or  pulling  the  hair  of 
any  part  of  the  area  of  distribution  of  the  affected  nerve,  or  by 
touching  the  gums  or  tongue.  Mastication  had  thus  becomd 
impossible,  and  all  food  had  to  be  taken  in  a  liquid  form.  Nine 
of  the  teeth  had  been  extracted  in  the  hope  of  obtaining  relief, 
but  without  benefit.  The  case  aiforded  a  typical  example  of  the 
malady  described  as  epileptiform  neuralgip.  The  pain  was  most 
intense  in  the  lines  of  distribution  of  the  right  infra-orbital  nerve. 
On  Oct.  22nd  the  infra-orbitat  nerve  was  exposed  and  stretched 
as  vigorously  as  its  size  seemed  to  warrant.  In  the  course  of 
that  day  theiv  were  several  severe  attacks,  and  for  some  time  the 
pain    occasionally    recurred,    but    it    speedily    abated,    and    for    a 
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month  thereafter  there  was  almost  complete  immunity.  At  the 
end  of  that  time  the  paroxysms  returned,  and  on  Nov.  28th 
another  attempt  was  made  to  stretch  the  nerve.  In  consequence 
of  the  matting  of  the  tissue  in  the  cicatrix  the  nerve  was  cut 
through,  and  the  parts  became  anaesthetic  for  the  time.  Still  the 
pain  continued,  and  it  was  soon  clear  that  little  or  nothing  had 
been  gained  by  the  second  operation.  However,  on  examining 
the  patient  closely,  it  was  found  that  the  points  of  origin  and  of 
maximum  intensity  of  the  pain  were  different  from  what  they 
had  been  at  first,  and  that  the  pain  now  mainly  originated  in  the 
mental  branch  of  the  third  division  of  the  fifth  instead  of  in  the 
labial  branch  of  the  middle  division.  On  Dec.  i8th  the  mental 
nerve  also  was  stretched  (by  Dr.  Bishop).  The  operation  afforded 
instantaneous  relief,  and  was  followed  by  five  months'  complete 
immunity  from  pain.  Since  that  time  the  patient  has  not  been 
heard  of. 


Polaillon.* — Stretvhiwj  of  Inferioi'  Dental  Nei^vefor  Nciirahjia, 

Success. 

A  man,  aged  sixty-one,  came  into  the  hospital  on  August  2nd. 
For  three  years  the  patient  had  suffered  from  neuralgia  in  the  left 
lower  jaw  and  lip.  The  paroxysms  of  pain  were  constantly 
recurring  (almost  every  five  minutes),  and  were  excited  by  the 
least  attempt  at  deglutition  or  speaking.  Pressure  on  the  point  of 
emergence  of  the  supra-  or  infra-orbital  nerve,  or  of  the  mental 
nerve,  excited  a  paroxysm.  The  pain  was  not  accompanied  by 
any  spasm  of  muscles.  After  some  improvement  under  medicinal 
treatment  the  inferior  dental  nerve  was  stretched  on  Sept.  6th. 
The  nerve  was  reached  by  an  incision  of  a  rectangular  shape  along 
the  ramus,  angle,  and  body  of  the  lower  jaw,  and  the  masseter 
muscle  was  stripped  fix)m  the  jaw,  the  bone  trephined,  and  the 
nerve  exposed. 

Sept.  7th. — There  is  no  loss  of  sensation. 

8th. — No  return  of  pain. 

1 0th. — An  attack  of  pain  at  ten  o'clock  in  the  morning. 

12th. — Repetition  of  pain. 

13th  and  14th. — Further  attacks  of  pain. 

Nov.  6th. — The  patient  wrote  to  say  that  he  was  in  a  satis- 

■ 
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factory  condition,  tliat  lie  liail  had  no  pain  for  fifteCD  days  and 
was  Will  conti-iit,  tliut  he  could  work  all  the  day  and  sleep  well 

at  night. 

Morion. *^A'cirrn!'/ia  of  F(tcf. — Infei'ifir  SciUnf  ^Veri-r  Strrteiie4. 
Ourf. 

A  man,  aged  seventy-one,  had  foi"  nine  yearn  suffered  £roia 
neuralgia  of  the  lower  jaw,  recurring  at  short  intervals,  and  being^ 
caused  by  any  movement  or  irritation  of  the  mouth.  All  remediet 
had  been  tried  without  relief,  and  several  teeth  Lad  been  removed. 
During  the  last  few  years  he  had  been  unable  to  eat  o 
sleep.  Ou  March  2I8t  an  operation  was  performed.  The  jaw 
trephined,  and  the  inferior  dental  nerve  was  drawn  forward  on  t 
hook,  thoroughly  stretched,  and  half  an  inch  excised.  In  a  fort*' 
night  he  was  well.  Six  weeks  later  he  had  had  no  retnm  of  tb» 
Jill  in. 

U'hiU/imtf.j — NeiTC-xtrdchimj  in  EpUrpliftrrm  Keiirnhfin. — St'im*. 

In  this  case  the  inferior  dental  uer\'e  «*as  stretched  on  Dec.  7, 
1 884,  and  the  patient  considered  that  the  pain  was  mnch  mitigated 
by  the  operation.  Five  drops  of  tincture  of  gelaenain  um  wen 
then  given  for  some  weeks.  The  pain  entirely  ceased,  and  not' 
withstanding  that  all  treatment  had  been  sus^iended  for  four  weefc» 
there  hdd  been  no  recurrence  when  the  patient  was  last  seen. 

Bui'.itiil -X — Nirrc-stTdchituj  for  tacial  Ncnral'jUi  of  it»  EpihjtdfonA 
Type. — Improvane  nt. 

The  patient  was  a  man,  aged  fifty-six,  who  was  admitted,  an 
June  26,  1880,  to  the  Hospital  for  Epilepsy,  for  neuralgia  of  iha 
supra-  and  infra-orbital  divisions  of  the  fifth  nerve.  Ten  years 
previously  he  had  been  attacked  with  sudden  pain  in  the  ri^fe^ 
side  of  the  forehead.  At  first  he  had  recurrence  of  pain  once  or 
twice  a  week,  but  in  the  coni-se  of  a  few  months  the  attAck» 
became  almost  continuous  for  a  period  of  three  weeks.  After 
this  he  Imd  a  respite  for  twelve  months;  then  an  attack  lasting^ 

■  PhiladfliAia  Medieal  Uiitl,  vol.  jl.  p.  jgS. 
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about  three  weeks,  followed  by  an  interval  of  a  year ;  then  an- 
other attack,  and  an  interval  of  eight  months;  then  a  seizure, 
lasting  eight  or  nine  weeks,  and  a  respite  of  about  twelve  months ; 
then  an  attack  which  lasted  three  months.  Since  that  seizure, 
which  occurred  two  years  before  his  coming  under  notice,  he  had 
never  been  entirely  free  from  pain.  The  pain  was  excited  by 
speaking,  laughing,  yawning,  swallowing,  or  closing  either  of  the 
eyes,  and  would  occur  also  spontaneously  and  independently  of 
any  movement.  The  case  appeared  to  be  one  of  epileptiform 
neuralgia.  On  July  5,  1880,  Mr.  Adams  stretched  the  right 
supra-orbital  nerve.  Four  days  after  the  operation  there  was  a 
slight  diminution  of  pain.  On  July  28th,  as  there  was  some  pain, 
the  infra-orbital  nerve  was  stretched.  This  operation  was  followed 
by  a  week  of  almost  complete  immunity  from  pain.  He  remained 
free  from  any  attack  until  Sept.  ist,  when  it  returned  in  the  fore- 
head. It  now  began  to  recur  four  times  a  day,  and  on  Oct.  i  jtli 
he  was  re-admitted.  The  right  supra-orbital  nerve  was  again 
stretched.  The  operation  was  not  followed  by  relief  immediately, 
though  on  Oct.  20th  there  was  distinct  improvement.  On  Jan.  4, 
1 88 1,  the  supra-orbital  and  infra-orbital  nerves  were  again 
stretched,  and  afterwards  divided.  A  certain  amount  of  relief 
followed  until  Jan.  25th,  when  the  pains  returned  as  severely, 
but  not  so  frequently,  as  before  the  operation.  On  Feb.  14th 
Mr.  Adams  made  an  incision  along  the  right  side  of  the  nose,  and 
stretched  all  the  tissues  down  to  the  periosteum.  In  the  evening 
the  patient  had  a  rather  severe  attack,  beginning  in  the  gums,  and 
two  such  seizures  in  the  night.  On  March  14th  he  reported  that 
he  had  been  free  from  pain.  On  April  3rd  he  had  only  to  speak 
of  a  few  slight  pricks  of  pain  now  and  then,  and  could  eat  without 
suffering.  In  July  1882  the  patient  returned  to  report  himself. 
For  one  year  after  leaving  the  hospital  he  was  very  much  better. 
He  had  returned  to  work,  and  had  since  continued  at  it.  In  the 
old  days  an  attack  would  last  six  or  eight  weeks  ;  latterly,  although 
he  continued  to  be  attacked,  the  pain  did  not  last  so  long,  and  was 
much  less  acute. 

Buzzard* — NcrvC'Strckhiiuj for  Facial  Neuralgia. 

A   man,  aged  thirty-four,  was  admitted  into  the  Hospital  for 
Epilepsy,  on  June  i,  1 88 1,  with  the  history  that  one  day  in  1874, 

*  British  MedicalJournal^  1883,  vol.  ii.  p.  1126. 
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wliilst  washing  his  face  (which  was  perspiring  freely)  with  coU 
wat*r,  he  suddenly  felt  a  Bfosation  like  a  bad  tooth.  This  hsi 
continued  ever  since,  and  tended  to  grow  worse.  Treatment  had 
no  effect.  He  had  attacks  of  screwing  pains  in  the  right  infre- 
orbital  nerve  passing  backward  to  the  front  of  the  ear  and  up  thai 
side  of  the  head.  The  piun  (lometinies  came  down  to  the  menwl 
branch,  and  then  it  felt  as  though  all  his  teeth  were  aching.  He 
also  had  pain  sometimes  in  the  roof  of  the  mouth  and  in  therigfai 
upper  gum.  The  pain  was  brought  on  by  eating  and  dnnkinp, 
and  by  cold  air.  He  had  had  during  the  previous  mouth,  everr 
day  without  exception,  about  fifteen  attacks  in  tlie  twenty-four 
hours.  Ou  July  4th  Mr.  Adams  stretched  the  infra-orbital  nerve. 
Three  days  afterwards  the  patient  said  that  he  had  had  no  pain  at 
all  in  tlie  infra-orbital  region  since  the  operation,  and  that  he  h»d 
not  been  so  free  from  pain  for  seven  years.  On  July  13th  ha 
complained  of  two  or  three  slight  sensations  of  pain  just  outsiiiB 
the  right  ala  of  the  nose.  A  week  later,  in  consequence  of  pain  in 
the  mental  branch  of  the  fifth,  Wr.  Adams  cut  down  on  this  nerve 
and  stretched  it.  Xext  day  there  was  ana'sthesia  of  the  right 
lower  lip.  For  three  months  after  this  operation  the  patient  ooit- 
tinued  free  from  pain.  On  Nov.  28,  1883,  it  was  reported  that  he 
was  still  suffering  from  neuralgia,  the  pain  botli  in  the  face  and 
cheek  being  as  severe  as  before  the  operation,  but  never  going  to 
his  forehead. 


JValshdiH.* — Epjlq>ti/orvi  NctiraJgia  treated  ly  8lrc(fki»ff  the 
Infra-orbitui  Nerve. 

A  wcman,  aged  fifty,  was  admitted  into  the  Metropolitan  Free 
Hospital,  on  Jan.  23,  1880,  with  well-marked  epileptiform  neu- 
ralgia, chiefly  confined  to  the  infra-orbital  part  of  the  fifth  ner*-6 
of  the  right  side.  The  neuralgia  commenced  ten  years  before 
admission.  Tlie  attacks  never  lasted  more  than  a  few  seconds 
at  a  time,  and  at  first  occurred  only  at  distant  intervals. 
Occasionally  she  had  had  inter\-als  of  complete  cessation  for 
several  mouths.  The  inter\'ala  became  shorter,  and  the  attacks 
more  frequent.  In  Oct.  1S67,  she  was  confined  to  bed  for  six 
months,  and  at  this  time  had  numerous  teeth  extracted.     The 


*  r.r'iliih  3leilicnl  Jvurnal,  1880,  Tol.  ii.  p.  IOO9, 
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following  year  she  was  again  confined  to  bed  on  account  of  the 
pain.  In  spite  of  all  treatment  the  attacks  got  worse.  The  pain 
was  excited  by  swallowing  food  or  hot  or  cold  fluids,  washing  the 
face,  or  exposure  to  the  least  current  of  air.  Slight  pressure  over 
the  supra-  or  infra-orbital  foramen,  or  on  the  gums,  or  pinching 
the  lip  or  cheek  was  suflScient  to  bring  on  an  attack.  Each  attack 
began  in  the  upper  lip  and  spread  to  the  side  of  the  nose,  thence 
proceeding  to  the  lower  eyelid. 

Feb.  3rd. — The  infra-orbital  nerve  was  stretched. 

5th  to  nth. — She  had  an  attack  of  facial  erysipelas.  Five 
months  after  the  operation  there  had  been  no  return  of  pain. 


Polailloii* — Stretching  and  Avidsian  of  the  Inferior  Dental  Nerve 

for  Epileptiform  Neuralgia, — Cure. 

M.  S.,  aged  sixty-eight,  a  plethoric  man,  had  suffered  from  severe 
facial  neuralgia  of  an  epileiDtiform  character  for  three  years.  The 
pain  was  always  situated  on  the  right  side  of  the  face,  and  espe- 
cially in  the  right  lower  jaw.  After  two  years'  pain,  a  lower  molar 
tooth,  which  was  found  to  be  quite  healthy,  was  withdrawn. 
From  this  time  onward  the  least  touch  of  the  gum  at  the  site  of 
extraction,  whether  by  the  tongue  or  by  food,  brought  on  the  most 
violent  paroxysms  of  pain,  often  lasting  twenty  minutes  or  more. 
After  various  treatment  an  operation  was  undertaken  on  Jan.  5, 
1882.  An  incision  was  made  along  the  lower  border  of  the  in- 
ferior maxilla,  and  extended  along  the  posterior  border  of  the 
ramus,  the  dental  canal  was  exposed,  the  jawbone  was  trephined, 
and  finally,  after  thorough  stretching,  as  much  as  possible  of  the 
dental  neiTe  was  dragged  away  from  the  dental  canal.  After  the 
operation  the  patient  had  on  several  days  some  return  of  pain,  but 
two  months  later  expressed  himself  as  being  almost  "  in  paradise," 
being  able  to  eat,  sleep,  and  talk  without  suffering. 

Epileptiform  Facial  Neuralgia, — Stretching  of  the  Inferior  Dental 

Nerve, — Recovery, 

Mouchet  (reported  by  Polaillon).t — A  lady,  aged  thirty-eight,  of 
good  health,  had  suffered  from  severe  facial  neuralgia  for  twelve 

*  Bidl,  et  M4m.  de  la  Soc,  de  Chir,  de  FariSj  1882,  p.  450.        f  ibid.,  1883,  p.  119. 
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vt'ars ;  the  pains  dated  from  a  time  when  she  lived  in  a  very  coH, 
cianip  house.  ThL>  attacks  of  neuralgia  were  intermittent,  and 
lasted  from  three  weeks  to  three  months.  Dnring  this  time  tl* 
patient  had  wmstaut  paroxysms  of  pain  every  few  minutes,  mi 
lasting  for  two  or  three  minutes  each.  Speaking,  eating,  or  a 
breath  of  air  were  enough  to  start  a  paroxysm.  The  pain  was  ffli 
the  right  side  of  the  face,  and  generally  radiated  from  the  lowi-r 
jaw.  It  was  accomjmnied  by  spasm  of  the  buccinator  and  orhi- 
ciilaris-oris  mtiscles.  On  Feb,  24,  1S83,  the  inferior  dental  nenf 
was  stretched.  The  operation  consisted  in  making  an  angular 
incision  opposite  the  angle  of  the  jaw,  exposing  and  reflecting 
upwards  the  masseter  muscle,  and  then  trephining  the  ascendine 
ramus  two  centimetres  below  the  sigmoid  notch.  The  dent^ 
uer\'e  then  came  into  view,  and  was  strongly  sti-etched.  The 
wound  lieaied  slowly,  as  the  process  was  interrupted  by  an  attack 
of  erj'sipelas.  The  pain,  however,  did  not  recur,  and  four  months 
after  operation  the  patient  continued  well,  except  for  some  diffi- 
culty in  mastication. 

Epikptiform  NniToIgia. — Inferior  Denial  Nerve  Sireti-Jirth 
Slight  Iinprorcmenl. 

Liiiitftict  (reported  by  Chauvel).* — A  man,  aged  forty-one  who 
had  suffered  for  four  years  from  facial  neuralgia  of  an  epileptiform 
type,  applied  for  relief  at  the  Hotel  Dieu,  on. June  16,  1882.  The 
neuralgic  pains  began  in  the  gum  of  the  right  lower  jaw,  opposite 
to  the  first  bicuspid  tooth.  From  there  they  spread  to  the  cheek 
and  chin.  They  were  brought  on  by  eating,  speaking,  or  by  any 
violent  expiratorj-  effort.  They  constantly  occurred  at  night.  The 
attacks  lasted  from  fifteen  to  thirty  minutes,  during  which  time 
the  patient  lost  all  control  over  his  movements.  During  the  attacks 
there  was  always  twitching  of  the  right  side  of  the  nose  and  the 
right  angle  of  the  mouth.  On  July  4th  the  inferior  dental  nerve 
was  stretched  from  within  the  mouth.  The  operation,  which  was 
done  without  anaesthetics,  was  followed  by  immediate  relief  from 
pains  and  by  auEesthesia  of  the  raucous  surface  of  the  lower  lip 
and  gum.  There  was  no  anaesthesia  of  the  skin.  By  the  seventh 
day  the  auEesthesia  had  passed  off,  and  at  the  end  of  n  month  the 
paina  again  recommenced,  but  were  not  accompanied  by  the 
spasmodic  (witching  previously  noted. 
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Ze  Doiiu* — EpileptifoTm  Neuralgia  of  the  Face  cured  by  Strctchiinj 

the  Lingual  Nerve. — Cure, 

The  patient  was  a  woman,  who  suffered  from  severe  pains  of  a 
neuralgic  nature  in  the  temporal  region  in  the  cheek  and  in  the 
ear  of  the  left  side.  The  lingual  nerve  was  stretched  from 
within  the  mouth,  and  at  the  time  when  the  case  was  reported — 
thirteen  days  later — there  had  been  no  return  of  the  pain. 

Polaillon,^ — Epileptiform  Neuralgia  cured  by  Stretching  the 

Lingunl  Nerve, 

The  patient  was  a  man  who  for  three  years  had  suffered  from 
neuralgia  of  the  fiffch  nerve,  affecting  particularly  the  tongue  and 
the  left  side  of  the  lower  jaw.  The  nerve  was  stretched  from 
within  the  mouth,  and  the  operation  was  followed  by  imniediate 
relief.  Four  days  later,  however,  there  was  some  return  of  the 
pain,  and  after  this  the  patient  became  gradually  free  from  further 
trouble,  and  remained  well  until  the  time  at  which  the  case  was 
reported — two  months  after  the  operation. 

It  will  thus  be  seen  that  in  all  these  cases  the  operation  of 
nerve-stretching  was  followed  by  relief,  and  in  most  of  them  there 
was  no  return  of  the  symptoms.  It  must,  however,  be  pointed 
out  that  in  none  of  them  had  a  sufficient  amount  of  time  elapsed 
to  warrant  the  statement  that  the  cure  was  a  permanent  one,  the 
average  time,  indeed,  which  had  passed  between  the  operation  and 
the  last  report  being  only  about  three  months  and  a  half.  Unfor- 
tunately, this  objection  holds  good  for  almost  all  the  cases  hitherto 
reported,  and  renders  conclusions  very  difficult  to  draw,  and  this 
difficulty  is  enhanced  when  we  find  that  cases  of  epileptiform 
neuralgia  are  not  usually  separated  from  the  other  and  more 
amenable  class  of  neuralgias. 

The  im^x^rtant  fact,  however,  remains,  that  the  operation 
usually  procures  some  relief  at  least,  and,  even  when  it  fails  to 
promote  a  cure,  it,  at  any  rate,  mitigates  the  suffering,  and  if  this 
alone  were  effected  most  patients  would  willingly  submit  to  the 
performance  of  an  operation  which  can  scarcely  be  classed  as 
serious. 

*  Bevue  de  Chirurgief  1881,  p.  1030.  f  Jbid,^  p.  1031. 
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Operator. 

1 
M. 

S, 
69 

Daration  of 
Diaeose. 

5  years 

Duration  of 
ReUef. 

Final  BeeulU. 

Befereiicc. 

Carnochan   . 

14  months 

Cure 

AvMT,  Jour.  Med. 

^ 

/Sici.,  i858,p.  134. 

Carnocban   . 

M. 

54 

29      ,» 

7  weeks 

Cure 

Ditto. 

Carnochan  . 

F.' 

55 

6      „ 

I  month 

Cure 

Ditto. 

Nussbaimi   . 

F. 

38 

9      „ 

— 

Cure 

Aertzliches  InteUi- 
ffenz  Blctttj  1863. 

Blackman 

F. 

3«» 

14      »» 

20  months 

Temporary 

Amer,  Jour,  Med, 

1 

relief,  then 

Sci.,  1869, 1870. 

1 

1 

relapse 

Wood,  J.  R. 

M. 

5         n 

6       „ 

Improve- 

New   York   Med. 

1 

ment 

Jour.y  1879. 

Wood  . 

M.  42 

several  years 

2  years 

Cure 

Ditto. 

Thorndike    . 

M.  61 

1 

1 

31  years 

I  month 

Cure 

Boston  Ho»p. 
lieps.j  1877. 

Wood,  J.  R. 

M. '  50 

10      „ 

2  years 

Cure 

New    York    Med, 
Jour.y  1879. 

Checver 

F.  i  6s 

18      ., 

2      „ 

Great     relief 

Boston  ffosj). 

and  partial 

Beps.,  1877. 

1 

relapse 

Dumont 

M.  48 

2  months 

9             M 

Cure 

Deut.  Zed.  fur 

Chir.,  1883. 

Fowler 

M. 

53 

18       „ 

I              M 

Cure 

Proc.    Med.     iSoc^ 
0/ King's  Count i/, 
1877,  p.  176. 

Chavass'j 

M.'so 

14  years 

Cure 

Med.  Chir.  Trana.j 
vol.  Ixvii.  1884. 

Brok    . 

M.  67 

6      „ 

Complete 
cure 

Mich.  Med.  Netfs, 
vol.  iv.  No.  I. 

Wicr    . 

M.  47 

2      „ 

9  mouths 

Complete 
cure 

Meil.  Gaz.,  New 
York,  1 88 1. 

Davis    . 

M.  43 

1 

6     ., 

9 

Complete 
cure 

Chicago  Med, 
News,  vol   iv. 

Wallace 

M.,34 

9             M 

— 

Improved 

Pittsburgh  Med. 

Jour.  1882. 

Gerster 

F. 

42 

2      „ 

I  year 

Improved 

New    York    Med. 

./cmr.,  Jan.  1884. 

Langcj  . 

;M.  40 

"  long  time  " 

2  years 

Cure 

Ditto. 

Gerstcr 

;  M.  63 

2  J  years 

2      „ 

Cure 

Ditto. 

Howe   . 

F.   45 

12      „ 

I             M 

Cure 

Phil.  Med.   Ntirs^ 
1884. 

Gcrster 

M.  38 

■ 

6  months 

Improved 

New    York    Med, 
Jour.,  Jan.  1884. 

Fow'er 

M.  53 

3  months 

1}  years 

Cure 

New    York    Mvd. 

Bee,  vol.  XX vi. 

Rockwell 

F.    16 

Cure 

Anncds  of  ^Sur- 

qenj,  April  1885. 

Fowler 

M.:45 

3  years 

Cure 

liec.    JSt.    Manfs 
IIosp.,     Brook- 
lyn, 1885. 

Fowler 

M  ,  38 

20      ,, 

— 

Death  from 

Ditto. 

1 

tetanus 

Dr.  Fowler  thu3  summarizes  the  twenty-six  cases  recorded  in 
Ills  tables  : 

I.  Number  of  caccs  in  which  relief  continued  for  three  years  or 
longer,  3. 
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2.  Number  of  cases  in  which  relief  continued  for  two  years,  I 
leeii  than  three  years,  6. 

3.  Number  of  cases  in  which  relief  continued  for  one  year,  b 
less  than  two  years.  9. 

4.  Number  of  cases  in  which  relief  continued  for  sis  moDtl 
hilt  less  than  a  year,  3. 

5.  Number  of  cases  in  which  relief  lasted  less  than  six  months, 

6.  Average  duration  of  relief :  oneyear,  five  months,  sixteen  da\ 
To  these  may  be  added  the  following  eleven,  which  may  be  th 

nimilarly  summarized  : 

1 .  Number  of  cases  in  wliich  relief  continued  for  three  years  ■ 
longer,  2. 

2.  Number  of  cases  in  which  relief  continued  for  two  years,  I. 

3.  Number  of  cases  in  which  rehef  continued  for  one  year,  2, 

4.  Numl)er  of  cases  in  which  relief  continued  for  six  montl 
but.  lesB  than  a  year,  1. 

5.  Number  of  cases  in  which  relief  lasted  less  than  six  months. 


^^    c, 

m 


Ol»»10r. 

i 

S 

Donllonat 

DnnllooDf 

BtlKf. 

FliulBemH. 

BoikmM. 

Viinilcrvoer  . 

F. 

7^ 

3  yews 

8  years 

Cure 

S.,rfflcal  A. 
1S81  to  1 
vol.  i. 

^'iinilervecr . 

F. 

37 

6      „ 

3  montliB 

Cure,     after 
naother 

int.  dental 

Ditto. 

Vun.Ifrvcor  , 

M. 

GS 

14      .. 

2  years 

Cure 

Ditto. 

Whkhu'" 

K. 

3S 

20  months 

Cure 

Aew  Fork  . 
Jo«r.,  1S7, 

Wugnor 

r. 

45 

2  years 

3        ■. 

Relief,  then 
relapse 

Ditto. 

M. 

42 

sovernl  yedrs 

2  years 

Cure 

Ditto. 

MnK»<-y 

M. 

3» 

5 

Cure,  nfter 
upcmtion 
on  Inf.  den- 
ial also 

Ditto. 

r.Mlm>ki 

M. 

36 

Cnro 

Ditto. 

U. 

33 

- 

SjearB 

Cure 

See  Vondem 

n,iHJoii 

M. 

BeUef.  after 
opeiation 
on  inf.  den- 
ial also 

Ditto. 

Clutlon 

M. 

51 

9  yean 

15  monthi 

Complete  re- 
He?,     then 

Sf.  T-Aonw,' 

Hoip.  Kept,,,  I 

alight     re- 

p-aiS. 

lapse 

Clutton 

M. 

66 

9     .. 

Relief,     then 
alight     re- 

Ditto. 

lapse 
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The  following  are  brief  notes  of  a  few  of  the  cases  alluded  to  in 
the  above  tables.  They  give  some  idea  of  the  severity  of  the 
symptoms  for  which  the  operation  was  undertaken,  and  of  the 
difficulty  experienced  in  the  treatment  of  the  disease  in  question  : 

VatiderveerJ* — Excision  of  Meeker  s  Ganglion  for  Neuralgia. — Cure. 

Miss  B.,  aged  forty,  had  suffered  for  three  years  from  neuralgia 
of  the  right  side  of  the  face.  She  had  previously  enjoyed  good 
health.  All  the  teeth  had  been  removed  from  the  right  upper 
jaw  and  some  from  the  right  lower  jaw.  "  The  pain  would  start 
in  the  upper  jaw,  extend  over  the  face,  pass  down,  around,  and 
through  the  lower  jaw  to  the  chin,  and  along  the  right  side  of  the 
tongue,  also  penetrate  the  temporal  region,  leaving  a  sensation  of 
heat  in  the  mouth  so  severe  that  at  times  she  would  be  unable  to 
take  a  drink  without  having  the  pain  aggravated  for  hours."  On 
Sept.  5,  1875,  excision  of  Meckel's  ganglion.  Sharp  haemorrhage 
from  back  of  wound.     The  result  was  a  perfect  cure  as  late  as  1 883. 

Vanderveer, — Ercvdon  of  MeckeVs  Ganglion  for  Neuralgia, — Cure, 

Mr.  H.,  aged  sixty-eight,  said  that*  thirty  years  ago  he  received 
a  blow  on  the  left  malar  bone,  and  that  for  fourteen  years  past  •'  he 
has  noticed  a  dull  heavy  sensation  in  the  forehead  on  the  left  side, 
and  this  was  followed  in  a  short  time  by  sharp  darting  pains 
under  the  eye  which  could  be  started  by  touching  the  part.  The 
pain  would  begin  with  a  jerk,  sometimes  at  the  nose  and  at  other 
times  at  the  eye."  Medicine  was  no  good.  On  March  20,  1882, 
excision  of  Meckel's  ganglion  was  performed.  The  wound  healed 
in  six  days,  and  from  that  time  onward  he  had  no  pain. 

Ucfi/iis.l; — Removal  of  MeekeVs  Ganglion  f 01*  Neuralgia, — Curr, 

The  patient  was  a  man,  aged  forty-two,  and  came  under  notice 
on  March  20,  1866.  He  had  suffered  for  several  years  with  facial 
neuralgia,  the  right  superior  maxillary  nerve  and  its  branches 
being  the  parts  most  affected.  He  had  been  treated  medicinally, 
and  the  infra-orbital  nerve  had  repeatedly  been  subcutaneously 
divided  with  but  slight  relief.  He  had  always  led  a  sedentary 
life.  On  April  2,  1866,  Meckel's  ganglion  was  removed  by  means 
of  incision  in  the  cheek,  and  trephining  the  antrum  with  a  half- 

*   Trans.  Amer.  Surg.  Aseociailon,  188 1 -3,  vol.  i. 
f  Xtw  York  Medical  Journal j  1879,  vol.  xxix.  p.  576. 
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inch  trephine.  The  next  day  the  patient  was  quite  free 
pa,in.  On  the  sixth  day  the  wonnd  had  entirely  healed,  witk  i 
exception  of  tho  inferior  angle,  which  had  been  kept  open  fir 
drainage.  For  two  years  after  the  operation  he  safiered  no  pun 
whatever,  and  was  then  lost  sight  of. 

Mussel/.* — Remdvftl  of  Meckd's  Ganglion  and  Exciaio^n  of  the 
Inferior  Dental  Nerv€. — Svxess, 

The  patient  was  a  man,  aged  thirty-two,  who  afler  exposure 
to  intense  cold  began  to  suffer  from  neuralgia,  confined  chit^fly  to 
the  superior  maxillarj'  nerve.  For  five  yeai-a  the  patient  resorted 
to  all  kinds  of  medical  treatment  without  relief,  Meckel's  ganglion 
and  the  superior  maxillary  nerve  were  then  removed,  witli  the 
result  that  jiain  left  the  cheek,  but  in  the  course  of  the  following 
two  months  was  felt  along  the  inferior  dental  nerve,  and  became 
so  severe  that  an  operation  for  the  removal  of  that  nerve  was 
performed.  In  the  opinion  of  the  patient  the  operation  was  a 
complete  success. 

Po(lrn2ki.^~E.msivn  of  MedrP^  Gt'wjlmi.—Ct'rc. 
The  patient  was  a  man,  aged  thirty-six,  who  had  suffered  from 
severe  neuralgia,  Tlie  superior  maxillary  nerve  was  remo'ved 
at  the  foramen  rotundum  according  to  Camochan'a  method.  The 
nerve  after  removal  was  found  to  be  remarkably  thick  and  deeply 
congested.  Tlie  pain  left  the  region  of  the  cheek  after  the  opera- 
tion, but  in  a  day  or  so  reappeared  in  tht^  aupra-trochlear  nerve. 
Eleven  days  after  the  first  operation  resection  of  the  frontal  nerve 
was  performed  just  before  it  divides  into  the  supra-orbital  and 
supra-trochlenr  branches.  Fourteen  days  later  the  patient  was 
free  from  pain  and  left  the  hospital,  and  since  then  nothing  faw 
been  recorded  concerning  him. 

Churasse.'i — lieiiioral  of  Mvdccl's  Gcrnr/Hoii. — JVcureclami/  of  the 

Sciviiil  Dh'Uioii  of  Ike  Fifth  Nerce. — Cure. 
The  jiatient,  a  man  aged  fifty,  came  to  the  Birmbgham  General 
Hospital,  on  July  19,  1882,  with  the  history  that  fourteen  years 

•  .Veir  Yorh  Medical  Journal,  1879,  vol.  xsix.  p,  576;  Cincinnati  Lancet  and 
Obierver,  Aug.  lS6g,  p.  449. 

t  A^™  J'orl-  Jttalical  Journal,  iSyg,  inl.  xsix.  p.  576;  CVniia  Hal  WoeA., 
Ho.  103,  1S69,  p.  1710. 
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previously,  after  a  heavy  drinking  bout,  he  suddenly  felt  pain  in 
the  upper  molar  teeth  of  the  right  side.  There  were  no  decayed 
teeth,  but  as  the  pain  persisted  in  the  last  upper  two  molars  these 
were  removed,  but  without  relief.  After  their  removal  paroxysms 
of  pain  frequently  recurred,  and  of  late  years  had  lasted  longer. 
Sometimes  the  spasms  were  only  felt  five  or  six  times  daily ;  at 
others  they  followed  in  quick  succession.  The  pain  was  always 
worse  in  wet  weather,  and  was  increased  by  any  movement  of  the 
jaws.  Medical  treatment  of  all  kinds  had  been  tried  without 
success.  When  he  came  under  notice  it  was  found  that  the  first 
feelings  of  the  painful  paroxysms  were  referable  to  the  periphery 
of  the  posterior  dental  branches  of  the  second  division  of  the  fifth 
nerve  on  the  right  side,  at  the  point  where  the  molar  teeth  had 
been  removed.  The  pain  then  seemed  to  go  up  the  temporal  fossa, 
and  was  felt  there  and  in  the  lower  eyelid,  at  the  side  of  the  nose 
and  in  the  upper  lip.  This  course  was  nearly  always  followed 
during  an  attack.  The  right  eye  watered,  the  tears  streaming 
over  the  face.  On  Oct.  3rd  an  operation  was  performed  after 
Camochan's  method,  and  Meckel's  ganglion  was  removed.  There 
was  considerable  haemorrhage  when  the  posterior  wall  of  the  antrum 
was  perforated.  By  Oct.  i6th  the  wound  had  healed.  On  testing 
sensation  the  patient  stated  that  the  most  numbed  parts  of  the 
face  were  the  right  side  of  the  upper  lip,  and  the  structures  lying 
over  the  lower  wall  of  the  orbit  on  the  affected  side.  Along  the 
side  of  the  nose  and  on  the  cheek  sensation  was  impaired,  but 
an  examination  of  the  soft  palate  showed  no  evidence  of  any 
loss  of  sensation.  A  month  later  the  sensation  in  the  face  was 
gradually  returning.  In  Feb.  1 884,  there  had  been  no  return  of 
the  pain. 

Chavassc*  (Case  2). — Eemoval  of  McckcVs  Ganglion  for 
Epilept iforni  Neicralgia. — Cure, 

The  patient  was  a  man,  aged  forty-six,  wlio  eleven  years  pre- 
viously, while  at  work  in  a  warehouse,  experienced  severe  pain  in 
the  upper  molar  teeth  of  the  left  side.  This  was  followed  by  a 
copious  flow  of  tears  from  the  eye  on  the  same  side.  The  painful 
spasm  was  subsequently  repeated.  At  first  it  was  momentary,  and 
only  felt  at  intervals  of  some  hours,  but  it  soon  recurred  more  fre- 
quently, and  would  be  repeated  five  or  six  times  in  an  hour.  The 
intensity  of  the  pain  was  often  so  great  that  it  would  waken  him 

*  Medico- Chirurgieal  TransactiorUf  vol.  Ixvii.  p.  145. 
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from  sleep.  It  could  be  elicited  by  speaking,  masticating,  walkini 
rapidly,  and  alwnys  by  washing  the  face  with  cold  water.  Th- 
removal  of  the  upper  molar  teeth  seemed  to  give  relief  for  a  shOT 
time,  but  the  patient  gradually  lost  flesh,  appetite,  and  sleep.  Al 
medicinal  treatment  was  useless.  On  admission  to  the  BirmiDghan 
Hospital  the  jatient  was  found  to  be  pallid  and  emaciated.  He  wai 
unable  to  eat  solid  food  owing  to  the  pain  induced  by  the  move- 
mfnt  of  the  jaws.  To  walk  across  the  ward  or  to  talk  prodncee 
paroxysms.  Continuous  pressure  ou  the  site  of  tlie  upper  molai 
teeth  would  induce  the  same.  The  pain  waa  referred  to  the 
left  temporal  fossa,  to  the  eye,  and  the  side  of  the  nose.  During 
an  attack  there  was  no  manifest  injection  of  the  ocular  vessels. 
On  Feb.  9,  1883,  tho  infra-orbital  uer\'e  with  Meckel's  ganglion 
was  e.xcised.  There  waa  again  considerable  haemorrhage  after 
removing  the  ixisterior  wall  of  the  antrum.  By  Feb,  26tli  he  was 
able  to  eat  solid  food  without  inconvenience.  He  walked  about, 
talked,  slept,  and  felt  no  pain.  On  March  5th  on  testing  sensa- 
tion it  was  found  that  on  the  affected  side  there  was  a  diminution 
of  sensibility  along  the  side  of  the  nose,  the  lower  eyelid,  and  the 
left  portion  of  the  upper  lip.  In  the  soft  palate  no  abnormal 
condition  could  be  detected.  Ou  July  i,  18S4,  he  still  remained 
well,  and  had  no  return  of  the  pain. 

Wood.* — Epileptiform  JVearn/yi'n. — Banoval  of  MedceTs  Ganglion. 
Rchef 

The  patient,  a  woman,  had  suffered  from  severe  facial  neuraljzia 
for  a  long  period.  Subcutaneous  operations  ui>on  the  different 
facial  ner\-es  had  been  performed  to  no  purpose.  On  Sept,  29, 
1869,  Meckel's  ganglion  was  e.xcised.  For  four  months  she 
had  no  return  of  pain.  Nino  mouths  after  operation  she  re- 
turned to  state  that  new  pains  had  come  in  the  lower  jaw, 
and  these  on  esamiimtion  were  found  to  be  in  tho  course  of  the 
inferior  maxillary  1.  rve.  A  portion  of  this  nerve  was  therefore 
removed,  after  trephining  the  lower  jaw.  For  many  months  after 
this  second  operation  the  patient  remained  perfectly  well. 


WoodA—Mnnoml  of  MrcM's  GmhjHon.—Fnihtre. 


i 


The  patient  noticed  pain  five  years  previous  to  his  admissicm 
into  the  Bellevue  Hospital,  on  Jan.  13,  1870,     The  pain   was  in 
■  ,Vcto  York  Iftdical  Journal,  1879,  vol.  sxix.  p.  576.  f  Ibiti, 
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the  region  of  the  upper  lip,  and  extended  towards  the  left  eye. 
It  continued  for  about  two  years,  and  then  spontaneously  ceased. 
He  could  assign  no  cause,  however,  other  than  that  of  sleeping  on 
damp  ground.  Affc^r  an  intermission  of  six  months  the  pain 
returned  more  severely  than  at  first.  On  admission,  the  attack 
from  which  he  was  suffering  had  continued  for  very  nearly  two 
years  in  spite  of  various  treatment.  On  Jan.  29,  1 870,  Meckel's 
ganglion  was  removed.  The  wound  healed  well,  and  the  patient 
was  free  from  pain  for  about  seven  months.  Pains  of  a  neuralgic 
character  then  appeared  in  the  track  of  the  inferior  maxillary 
nerve.  To  relieve  this  the  inferior  maxilla  was  trephined  and  the 
dental  nerve  divided.  In  June  1875,  ^^®  patient  returned  to 
hospital,  professing  to  suffer  from  his  old  complaint.  He  had, 
however,  become  a  confirmed  opium-eater,  and  his  statements 
were  inaccurate.  Without  apparent  cause  multiple  abscesses 
formed  in  different  parts  of  the  body,  and  he  died  on  Nov.  30, 
1877.  Post-mortem  examination  showed  no  trace  of  the  nerve 
beyond  the  foramen  rotund um,  which  was  closed  on  its  interior 
surface  by  bone.  The  intra-cranial  portion  of  the  nerve  was  well 
preserved,  although  there  appeared  to  be  a  larger  number  of 
small  nerve-fibres  in  the  nerve  on  the  side  operated  on  than  on 
the  other. 

I  think  that  a  study  of  the  tables  and  of  the  clinical  histories 
of  the  patients  on  whom  the  operation  of  excision  of  Meckel's 
ganglion  has  been  performed,  bears  out  the  proposition  I  have 
already  made,  that  the  operation  is  a  justifiable  one,  and,  fur- 
ther, that  it  holds  out  some  real  hopa  of  relief  or  of  cure ;  though 
I  am  certainly  of  opinion  that  in  England,  at  any  rate,  the 
number  of  cases  in  which  it  can  be  required  is  really  veiy  small. 

Ligature  of  the  Common  Carotid  for  Facial  Neu- 
ralgia,— I  have  had  no  personal  experience  of  the  efficacy  of  this 
operation,  and  am  therefore  dependent  upon  the  reports  of  others. 

Wyeth*  has  collected  sixteen  cases,  of  which  one  died,  eight 
were  cured,  two  were  not  at  all  improved,  and  six  had  some  relief 
varying  from  two  to  four  and  eight  years. 

Fowler  f  summarizes  eighteen  cases,  some  of  which  are  the 
same  as  those  recorded  by  Wyeth,  and  concludes  as  follows  : 

^'  Number  of  cases  in  which  duration  of  relief  exceeded  three 
years,  four  :  number  of  cases  in  which  relief  lasted  between  one 

*  Sitrfjlcdl  J^8sai/ft,  New  York,  1879.  f  Loc.  cit. 
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anil  three  years,  three ;  number  of  cases  ia  which  duratiou  of 
rfllief  wag  leas  than  one  year,  four;  number  of  cases  m  which 
only  partial  relief  followed  operation,  two:  number  of  Cftses  in 
which  death  waa  attributed  to  operation,  one;  u umber  of  cases 
reported  cured,  but  in  which  duration  of  relief  conld  not  be 
ascertained,  two,  Longest  period  of  relief,  eleven  years  ;  ehorteel 
jjeriod  of  relief,  two  months." 

It  is  probable,  I  think,  that  such  results  ns  these   nre  morv 
eatisfactory  than  woidd  be  the  case  if   all    the  operations  per- 
formed  were   recorded ;   and   I   do   not   think    that    sach   a  low 
mortality  could  be  expected  as  one  in  eighteen,  seeing-  how  i 
(jnentjy  death  results  from  failure  of  blood-supply  to  the  1 
after  ligature  of  the  common  carotid.     The  operation   in  qu 
is  indeed  one  which  from  its  seventy  should  not  be  nndei 
except  as  a  last  resort,  and  not,  in  my  opinion,   until   after  t 
ligature  of    the    external    carotid   alone,   as    recommended 
Fowler  and  Koser,*  has  been  tried.     Hoser  indeed  reports  i 
cure  aftei-  this  latter  operation. 

The  following  instances  indicate  at  least  the  intractability  i 
some  cases  of  neuralgia,  and  the  circnmstancea  nnder  whf 
Bui^eons  have  been  induced  to  practise  ligatore  of  the  i 
carotid : 

Ferdinand  Gwas.^ — FaciiU  Neuralgia.  —  LUfoturc  of  Cm 
NearfHomy  of  the  Inferior  Dental  and  In/nt-orbilaJ  Jfhrve*. 
"  J.  G.,  a  German,  aged  sirty-foor,  married,  by  occupation  a  piam 
polisher,  applied  to  me  Aug.  29,  1873,  suffering  from  neuralgia  of 
the  right  side  of  the  lower  jaw.  At  that  time  ho  was  in  hia  fifty- 
fifth  year  and  had  always  enjoyed  good  health.  His  family  hi&U 
was  good.  Under  treatment  by  morphia  and  removal  of  deca' 
teeth  he  rapidly  improved  and  remained  free  from  the  disease 
three  years  and  three  months,  the  second  attack  occurring  in  Dec. 
1876,  and  lasting  for  three  months.  In  June  18S0  he  again  hud  an 
attack  of  neuralgia,  chiefly  in  the  lower  Jaw,  in  the  mouth  and 
lips.  At  this  time  almost  all  the  remaining  teeth  were  ext 
without  improvement — if  anything  the  piiiu  was  rather  inert 
by  the  removal  of  the  teeth.  The  acts  of  mastication  and 
tition  induced  sach  paroxysms  of  soffering  that  he  would  01 
at  long  intervals  venture  to  take  a  little  nourishment  in  a  liqi 
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form.  The  vaso-motor  and  trophic  disturbances  above  mentioned 
were  congestion  of  the  conjunctiva,  increased  lachrymation,  blushing 
of  the  right  cheek  accompanied  with  lachrymation,  and  a  glossy 
appearance  of  the  skin.  Herpetic  eruptions  upon  the  lips  and 
cheeks  were  sometimes  seen  ;  a  yellowish  fur  upon  the  tongue  was 
thicker  and  more  tenacious  upon  the  affected  side.  The  buccal 
mucous  membrane  was  swollen,  and  saliva  would  flow  from  the 
mouth.  During  this  third  attack  injection  of  morphia  and  atropia 
were  employed  without  material  benefit,  as  well  as  other  thera- 
peutic remedies.  Whilst  reflecting  what  might  be  the  best  means 
the  art  of  surgery  had  to  offer  for  the  relief  of  this  sufferer,  I  found 
that  compression  of  the  right  common  carotid  artery  relieved  the 
pain  in  less  than  half  a  minute  in  the  entire  affected  districts,  save 
at  one  spot  on  the  lower  jaw,  and  here,  too,  it  was  rendered  less 
intense.  Having  explained  to  him  the  nature  of  the  operation,  I 
advised  him  to  submit  to  a  ligature  of  the  right  common  carotid 
artery,  and  on  Aug.  19, 1880, 1  ligatured  the  artery  with  carbolized 
silk.  Twenty-four  hours  after  the  operation  the  patient  began  to 
complain  of  headache ;  it  was  not  confined  to  one  side,  but  entirely 
disappeared  after  the  ninth  day.  On  the  seventh  day  there  was  a 
slight  transient  defect  in  his  voice  of  a  purely  functionary  nature. 
As  to  the  neuralgia,  the  immediate  effect  of  the  operation  was 
complete  relief  of  the  entire  districts  supplied  by  the  first  and 
second  divisions  of  the  fifth  nerve,  and  modification  in  the  domain 
of  the  third  division.  The  pain  was  left  only  at  one  spot  on  the 
lower  jaw.  The  day  after  leaving  the  hospital  the  patient  had 
an  attack  of  inflammation  of  the  luugs,  from  which  he  reco- 
vered slowly.  The  neuralgia  in  the  lower  jaw  returned,  and  by 
Oct.  6th  was  severe.  By  Oct.  20th  he  suffered  so  much  that  he 
<^ould  not  utter  a  word,  and  all  his  answers  were  made  in 
writing.  The  pain  did  not  extend  beyond  the  lower  jaw.  Elec- 
tricity was  now  tried,  as  well  as  various  medicines,  and  gave  the 
patient  some  temporary  relief.  In  the  early  part  of  April  1 88 1 
he  was  re-admitted  to  the  hospital,  where,  as  his  suffering  was  still 
intense,  I  performed  neurotomy  upon  the  inferior  dental  nerve  on 
April  19th,  the  nerve  being  exposed  after  trephining  the  lower 
jaw.  The  inferior  dental  artery  was  severed  at  the  same  time,  but 
the  bleeding  was  insignificant.  On  the  same  evening  the  patient 
complained  of  deafness  in  the  right  ear,  but  all  pain  about  the 
jaw  was  gone.  The  patient  remained  free  from  neuralgia  after 
this  for  about  one  year  and  three  months,  but  in  the  latter  part 


of  Ang.  1882,  neuralgia  recurred  for  the  first  time  since  the  liga 
ture  of  the  carotid,  iu  the  upper  part  of  the  cheek,  the  infra-orbita 
region,  and  on  the  side  of  the  nose,  and,  quickly  following  this,  i 
retunifd  in  the  lower  jaw.  On  Sept,  14th  thti  infrar-orbital  nerv 
was  exiKised,  and  the  whole  of  it  removed  as  far  back  a»  ih 
Bph  en  o- in  axillary  fisaure.  On  the  second  day  after  the  operatioi 
the  patient  experienced  a  little  pain  in  the  lower  jaw.  In  thi 
district  supplied  by  the  superior  maxillary  nerve  the  netiralgii 
was  all  gone,  and  there  waa  anioatheaia  of  the  cheek  and  side  c 
the  nose.  Ho  returned  home  in  a  week  with  the  wound  almos 
liealed.  For  four  weeks  everything  went  well,  but  then  paiJ 
returned  in  the  region  of  the  lower  jaw,  where  neurotomy  bai 
been  performed  eighteen  months  before.  On  Nov.  i  ith  the  lowe 
jaw  was  trephined  in  two  places.  An  incision  waa  made  in  th 
line  of  the  old  scar  just  above  the  angle  of  the  jaw,  and  the  tre 
phiniug  so  applied  as  to  include  a  portion  of  the  bone  jnst  abov 
where  it  had  been  trephined  before.  A  piece  of  the  ner\-e  wa 
found  sticking  in  the  cancellous  Btrueture  of  the  disc  of  th 
removed  bone,  having  been  divided  in  the  act  o£  trephining.  I 
was  plain  theri'fore  that  the  nerve  had  become  regenerated  am 
re-united.  Next  an  incision  was  made  along  the  edge  of  the  jaw 
and  the  bone  trephined  a  little  to  the  outer  side  of  the  menta 
foramen.  The  nerve  was  then  seized  and  easily  withdrawn  in  it 
entire  It-ngth." 

Hutehinson,  Josqi/i." — LigatuTC  of  the  Cmnvion  Carotid  far 
Persistent  Neural ijia. 

The  author  records  two  cases.  In  the  first,  temporary  improve- 
ment had  preriously  followed  removal  of  the  alveolar  margin  of  tht 
jaw  and  resection  of  the  inferior  dental  nerve.  Ligature  of  the 
carotid  caused  cessation  of  jiain  for  thi-ee  and  a  half  years.  D 
then  returned,  though  in  a  greatly  diminished  degree. 

In  the  second  case,  numerous  operations  for  resection  of  nervee 
had  previously  been  undertaken,  but  with  little  snccesB.  lagatun 
of  the  common  carotid  waa  of  no  avail. 

JV'»as6nKW(.t — Scwclion  o/tJu  In/ra-orbiiai  after  Ligature  of  the 
Carotid  for  Neuralgia. — Cure. 

A  woman,  aged  thirty-eight,  suffered  from  traumatic  nenraign 
of  the  face.     She  had  undergone  numerous  operations  before  she 

•  l!ev.  ilr$  Sri.  31A/..  OcL  iSSj. 

t  -^'*"'  J '"'■J^  itedieal  Journal,  1879,  toI.  nil.  p.  576. 
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came  tinder  Nussbaum's  treatment.  Various  operations  were  per- 
formed for  her  relief.  Amongst  others,  the  common  carotid  was 
tied  and  the  ascending  ramus  of  the  lower  jaw  trephined  and  the 
inferior  dental  nerve  resected.  Five  months  later  the  neuralgia 
returned,  and  then  the  infra-orbital  nerve  was  removed  nearly  to 
the  foramen  rotundum.  For  several  months  after  this  operation 
there  was  no  return  of  neuralgia. 

Billroth* — Neuralgia  of  the  Fifth  Nerve  treated  hy  Neurectomy  and 
other  operations,  including  Ligature  of  the  Carotid, 

The  patient  was  a  man,  aged  sixty,  who  two  years  previously 
had  first  experienced  pain  in  the  left  cheek  and  teeth.  The 
attacks  became  more  frequent,  occurring  at  first  every  week,  then 
every  second  day,  and  finally  daily  for  four  months  before  h^  came 
under  notice.  The  paroxysms  came  on  several  times  daily,  being 
brought  on  by  the  slightest  movement  of  the  muscles  of  the  face. 
Numerous  teeth  had  been  extracted,  apd  a  great  amount  of  medicine 
had  been  taken  without  benefit.  In  April  1 864,  three-fourths  of 
an  inch  of  the  infra-orbital  nerve  was  excised.  For  a  few  days 
after  this  operation  the  patient  remained  free  from  pain.  The  old 
trouble  then  recommenced,  though  the  attacks  were  less  frequent 
and  less  severe.  On  further  examination  it  was  considered  that 
the  affection  was  in  the  course  of  the  second  division  of  the  fifth 
nerve,  and  that  the  pain  was  always  reflex,  and  originated  in  peri- 
pheral excitation.  On  May  12,  1864,  the  alveolar  portion  of  the 
upper  jaw  was  removed,  with  the  result  that  the  attacks  ceased, 
and  for  three-quarters  of  a  year  he  continued  perfectly  well.  Then 
at  long  intervals  slight  symptoms  recurred,  but  in  the  autumn  of 
1865  the  attacks  began  to  increase  in  frequency  and  severity;  and 
in  1 866  his  condition  became  so  intolerable  that  he  was  unable 
to  continue  his  work  any  longer.  In  Feb.  1866  osteo-plastic 
resection  of  the  superior  maxilla  was  performed.  The  posterior 
wall  of  the  antrum  and  back  part  of  the  floor  of  the  orbit  were 
broken  away.  Then  the  second  division  of  the  fifth  nerve  was 
traced,  and  the  trunk  of  the  nerve  and  the  orbital  and  dental 
branches  were  cut  off  close  to  the  foramen  rotundum.  After  this 
the  attacks  of  pain  ceased.  On  examination  the  entire  trunk  of 
the  nerve  was  found  to  have  been  removed,  but  MeckeFs  ganglion 
was  left.     Microscopically,  the  nerves  appeared  natural.     In  March 

*  Clinical  Surgery,  p.  58. 
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the  neuralgic  sjinptoma  returned  again,  and  soon  the  attaela 
Ijecame  more  frequent.  The  buccinator  nerve  was  then  divided  in 
April.  In  Miiy  neuralgic  pains  appeared  about  the  tipper  jaw 
and  in  the  neigh  hour ht)od  of  the  chin.  An  incisiou  was  then 
made  from  the  mouth  towards  the  lateral  wall  of  the  antrum  bo  u 
to  divide  if  iHissible  the  posterior  dental  nerve.  The  mental  nem 
was  also  divided.  In  Jan.  1867  there  was  more  pain,  and  in  Jn^ 
the  patient  again  canie  desiring  a  further  operation.  The  1^ 
common  carotid  artery  was  therefore  tied.  A  few  days  after  tlw 
operation  the  patient  had  slight  attacks  of  pain,  which  was  then 
diminislied  and  entirely  ceased  at  the  end  of  the  first  week  after 
the  operation.  The  iMiiii  again  recurred,  and  the  patient  died  after 
having  taken  large  doses  of  morphia  for  several  months. 

If,  then,  any  operation  is  undertaken  for  the  cure  of  facial 
neuralgia,  and  especially  if  the  neuralgia  is  of  the  epileptifonn 
tj-pe,  it  is  evident  that  we  have  the  choice  of  several  operations. 
The  cases  I  have  detailed  support,  I  think,  the  opinions  expressed 
at  the  commencement  of  the  chapter— namely,  that  nerve-stretch- 
ing should  first  he  tried ;  and  they  also  show  very  clearly  that 
in  not  a  fevr  cases  more  nerves  than  one  must  be  stretched. 
Anotlier  point  is  worthy  of  some  attention — namely,  that  relitj 
does  not  always  Jnimediately  follow  operation,  although  it  may 
nllimnU'Iy  ensue,  so  that  bffore  further  operations  are  undertaken 
a  Buflieieiit  time  should  be  allowed  to  elapse  in  order  that  the 
fffecU  may  be  properly  appi-eciated.  I  have  very  recently  seen 
an  r.\«'Ilont  example  of  this  in  a  patient  in  whom  the  inlrar- 
orbitiil,  I  111'  inferior  dental,  and  the  a u ricu I o- temporal  nerves  were 
stretched  without  much  immediate  relief,  although  in  the  course 
of  si.\  weeks  all  pain  gradually,  and  apparently  finally,  passed 
»wiiy,  and  the  patient  is  now  in  excellent  health,  whereas  formerly 
her  life  was  rendered  miserable  by  constant  neuralgia. 

And  8kip)Kwiiig  that  although  many  nerves  have  lieen  stretched, 
tiioniha  linve  elapsed  without  relief,  what  should  be  the  next 
"l^'ity  1  think  myself  that  the  stretching  should  be  repeated 
lH'f(viv  olhof  oixrations  are  undertaken,  and  if  anything  else  is 
Viilvn^pieiil ly  dune  it  should  rather  be  excision  of  a  considerable 
^iH^ihK  of  (ho  aflW'ted  uerve  than  mere  neurotomy,  which,  I  think, 
ft  ^Sv^  •*  <>l)icHoioiiB  as  stretching. 

■X^  Va  I^^  (vxoinion  of  Meckel's  ganglion,  it  certainly  does  appear 
V  (i^W'  'iv4W'  "hhoii  other  means  have  failed,  and  the  operation. 
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although  troublesome,  is  by  no  means  so  difficult  as  might  be 
anticipated.  Ligatui'e  of  the  carotids  should  certainly  not  be 
undertaken  until  after  a  thorough  trial  of  operations  on  the 
nerve-trunks. 

The  Teeth  and  Gums  in  Facial  Neuralgia. — I  do  not 

wish  to  say  more  than  a  very  few  words  on  this  subject.  In  the 
treatment  of  a  disease  in  which  peripheral  irritation  of  any  kind 
is  to  be  avoided,  it  is  of  course  necessary  to  see  to  the  state  of  the 
teeth,  and,  where  the  latter  are  carious,  efficient  treatment  should 
be  pursued. 

But,  on  the  other  hand,  I  feel  sure  that  the  removal  of  teeth 
which  are  simply  painful  is  not  only  unwise,  but  is  also  likely  to 
result  in  serious  additional  trouble  to  the  patient.  I  have  certainly 
seen  cases  in  which,  after  removal  of  healthy  teeth,  the  gums  have 
been  left  in  an  infinitely  more  tender  condition  than  they  were 
previous  to  the  extraction,  and  would  never  advise  the  removal  of 
a  tooth  merely  on  account  of  pain  referred  to  it. 

The  condition  of  the  gums,  in  addition,  merits  attention,  for,  in 
some  few  cases,  peuralgia  has  been  cured  by  excising  portions  of 
gum  which  were  unduly  sensitive  to  pressure. 

Thus,  cases  are  recorded  by  Gross  (in  his  Surgery)  in  which 
excision  of  the  alveolar  borders  of  the  inferior  maxillae  has  resulted 
in  a  cure  of  neuralgic  pain.  Duplay*  details  a  similar  case  where 
a  neuralgia  of  eight  years'  duration  was  at  once  cured  by  resection 
of  the  alveolar  margin  at  the  place  where  the  first  molar  tooth 
had  been  drawn,  and  which  was  very  sensitive,  and  Morris,  in  the 
discussion  at  the  Medico-Chirurgical  Society  on  Mr.  Chavasse's 
cases  of  excision  of  Meckel's  ganglion,  narrated  a  case  in  which 
he  had  cured  a  neuralgia,  which  had  not  yielded  to  nerve- 
stretching  or  neurotomy,  by  removing  portions  of  the  gums  on 
which  were  small  papillary  growths  of  exquisite  tenderness. 

In  all  cases,  therefore,  where  there  is  any  reason  to  suspect  that 
the  neuralgia  may  be  dependent  on  some  abnormal  condition  of 
the  gums,  a  local  operation  should  be  undertaken  before  either 
nerve-stretching  or  neurotomy. 

*  liev,  (Us  Sci.  Mtd    Oct.  1885. 
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ALTHOL'Gii  the  subject  of  non-traumatic  neuritis  is  one  whidi  hi 
hitherto  been  dealt  with   rather   from   a   medical   than 
Burgical  standpoint,  I  have  felt   that  in  a  work  on  the  Inji 
and  Diseases  of  Nerves  it  would  be  impossible  to  pass  over 
subject  without  being  guilty  of  a  serious  omission. 

The  boundary-line  between  medicine  and  snrgery  is  nowhen 
strongly  marked,  and  in  the  present  case  it  is  less  plain  than 
usual.  Con  side  ling,  however,  that  local  diseases  of  peripheral 
parts  and  of  peripheral  origin  are  usually  concedetl  to  be  within 
the  domain  of  surgery,  I  think  that  many  cases  of  non-traumatic 
neuritis  may  fairly  be  brought  within  the  scope  of  my  present 
work.  And,  indeed,  they  well  may  be,  for  the  symptoms  to 
which  neuritis  not  infrequently  gives  rise  are  of  such  a  oatora 
aa  to  bring  the  patient  into  the  surgical  wards  of  a  hospital  rather 
than  into  the  medical  ones,  and  to  lead  him  to  consult  the  sargeca 
rather  than  the  physician. 

I  do  not,  however,  propose  to  deal  with  those  fonns  of  nenritis 
which  are  of  toxic  origin— c.y.,  lead  palsy,  ai-senical  neuritis,  ix. — 
nor  with  those  which  occur  in  connection  with  tuberculosia  and 
the  various  zymotic  diseases,  and  which  may  perhaps  explain  tha 
nervous  symptomH  met  with  in  some  cases  of  diphtheria  and 
tyjihoid  fever;  and,  before  proceeding  further,  I  wish  to  define 
more  clearly  the  moaning  of  "  neuritis." 

'llie  term  neuritis  is  frequently  both  misleading  and  incorrect. 
By  it  is  undoubtedly  implied  au  inflammation  of  the  nerve,  and 
althongh  in  some  coses  this  is  present,  in  a  large  number  of  other 
instances  no  inflammatory  changes  of  any  sort  or  kind 
found. 

In  those  cases  to  which  the  term  is  correctly  applied,  ths 
changes  that  are  found  are  precisely  similar  to  those  met  with  in 
the  instances  of  traumatic  neuritis  already  described  in  an  earliw 
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chapter,  and  include  increased  vascalarity,  cell  exudation,  and 
formation  of  fibrous  tissue,  with  increase  in  size  of  the  nerve- 
trunk. 

In  other  cases  to  which  the  term  neuritis  is  wrongly  applied, 
the  changes  met  with  are  precisely  those  which  follow  on  nerve- 
section,  and  have  already  been  detailed  under  the  name  of 
Wallerian  degeneration. 

In  such  there  is  no  sign  of  inflammation,  but  merely  a  degene- 
ration and  disintegration  of  the  nerve-tubules,  though  not  always 
proceeding  to  so  great  a  destruction  as  after  nerve-section.  To 
cases  such  as  these  I  should  personally  much  prefer  to  apply 
the  term  "  degeneration,"  prefixing  to  it  an  adjective  indicating 
the  cause — e.g,,  "  syphilitic  degeneration  of  nerves,"  '^  alcoholic 
degeneration,"  &c. ;  and  in  cases  where  no  definite  cause  could  be 
assigned,  the  term  **  idiopathic  "  might  be  used  until  further  study 
of  such  obscure  cases  supplied  a  better. 

The  term  ''neuritis"  has,  however,  been  so  largely  employed 
that  for  the  present  I  shall  not  venture  to  supplant  it,  and  shall 
therefore  continue  to  use  it  with  the  double  meaning  which  it  has 
hitherto  borne. 

Non-traumatic  neuritis  may  be  either  local  or  multiple ;  it  may 
affect  one  nerve-trunk  alone,  or  the  several  nerve-trunks  and  their 
branches  in  one  limb,  or  may  extend  to  any  or  all  of  the  nerves  in 
the  body.  Cases  such  as  the  latter  are  known  by  the  name  of 
*'  multiple  neuritis,"  and  may  occur  either  idiopathically  or  as  the 
result  of  alcoholism,  syphilis,  and  of  other  causes  acting  through 
the  constitution. 

The  local  symptoms  of  neuritis  vary  in  different  cases.  Fre- 
quently all  the  functions  of  the  nerve  or  nerves  are  interfered 
with,  but  in  many  instances  the  stress  of  the  disease  falls  upon 
either  the  sensory,  motor,  or  trophic  functions  more  particularly, 
attacking  one  whilst  leaving  the  others  comparatively  intact. 
With  regard  to  sensation,  the  first  symptoms  are  referred  to  the 
peripheiy,  and  consist  of  numbing,  pricking,  and  tingling  sensa- 
tions, often  accompanied  by  hyperesthesia,  and  followed  after 
some  time  by  anaesthesia.  In  connection  with  the  motor  fibres 
there  are  noticed  in  many  cases  muscular  tremors  and  twitchings, 
quickly  followed  by  loss  of  power,  amounting  to  complete  paralysis, 
and  often  accompanied  by  muscular  wasting.  Sometimes  there  is 
no  alteration  in  the  electrical  reactions,  but  in  many  instances  there 
is  diminution  or  loss  of  faradic  contractility,  and  more  rarely  the 


reaction  of  degeneration  when  tested  by  the  galvBnic  cnirent 
A'arious  trophic  lesions  may  be  present,  inch  as  I  have  alreadv 
described  as  the  sequel  of  nerve  injury.  Of  these  the  mo* 
common  are  glossy  skin,  eczema,  pemphigoid  eruptions,  and 
ulcers. 

In  cases  where  gemiiue  inflammation  is  present,  the  svmptonia 
are  precisely  similar  to  those  described  as  occurring  in  traumatic 
neuritis,  and  include  swelling  of  the  nerve  with  pain  and  tende^ 
ness  in  its  course.  The  severity  of  the  pain  and  tenderness  will 
vary  ivith  tlie  acuteness  of  the  case. 

In  the  three  following  instances  no  cause  for  the  nenritis  codU 
be  detected.  In  two  cases  the  motor  functions  were  moat  affected. 
In  the  other,  both  the  sensory  and  trophic  functions  were  mndi 
interfered  with,  whilst  the  musclea  were  not  mntcrially  implicated. 

Pfirnhjsis  of  the  Metaisor  MiiscUs  of  the  Thumb. 

James  C,  aged  forty-seven,  was  admitted  into  St.  Bartholomew's 
HoBiiital  on  Dec.  13,  1883.  Nohistoiy  of  sj-philisorof  lead  poisun- 
ing  could  be  elicited.  Eleven  weeks  ago  he  fell  and  hurt  his  arm. 
A  week  later  splints  were  applied  and  kept  on  for  three  weeks. 
Fourteen  days  after  the  splints  were  removed  and  whilst  he  was 
at  his  work  the  thumb  suddenly  dropped  powerless  towards  the 
liaiid,  and  has  since  remained  so.  Present  condition :  No  jxiwier 
over  the  extensors  of  the  thumb,  which  is  flexed  towards  th« 
palm.  All  other  musclea  normal.  Sensation  and  nutrition 
normal.  Very  alight  reaction  to  faradism  of  the  extensors  of  the 
thumb.  No  reaction  of  degeneration.  I'o  be  galvanized  twice  s 
week. 

Jan.  17,  i8S4.^No  improvement,  but  a  slight  area  of  hyper- 
festhcsia  over  the  lower  part  of  the  rn<Iius. 

Oct.  /th. — The  extensor  ossia  metacarpi  poUicis  acts  to  faradism. 
No  other  change  except  that  the  hypi-rsesthesia  has  passed  off. 

July  20,  1885. — No  change.     Extensors  still  quite  paralysed. 

Sept.  1886. — No  further  change. 

LHfrpatkic  Pnnih/sis  of  the  Extensor  Mit^-lcs  of  both  Hands. 

D,  S.,  aged  thirty-three,  came  to  St.  Bartholomew's  Hospital  on 
Dec.  10,  1883.  He  was  a  bootmaker.  He  saya  that  three  years 
ago,  while  at  work,  the  Tight  hand  suddenly  became  numb, 
week  later  the  hand  and.  arm  were  red  and  swollen  on  their  c 


r  dorsal    J 


NON-TRAUMATIC   NEURITIS.  445 

surface.  Tliis  condition  lasted  fourteen  days,  and  then  got  better. 
After  this  the  hand  became  liable  to  get  suddenly  numb  after  he 
had  been  at  work  some  time.  It  then  got  quite  well  again.  Just 
a  year  after  the  first  attack  the  hand  again  became  suddenly  numb 
while  he  was  lifting  a  jug.  From  this  time  it  never  recovered, 
but  remained  permanently  weak.  The  last  month  he  has  noticed 
wasting  of  the  interossei  muscles  of  the  left  hand.  He  says  this 
hand  suddenly  dropped  while  at  work  ten  weeks  ago,  and  has 
remained  dropped  ever  since.  Present  condition :  Double  wrist- 
drop with  paralysis  of  the  extensors  and  supinators.  The  right 
supinator  longus  reacts  to  faradism,  but  no  other  muscle  supplied 
below  the  elbow  by  the  musculo-spiral  reacts  at  all.  On  the  left 
side  all  the  extensor  muscles  react  very  feebly  to  faradism.  He 
has  very  slight  power  over  the  extensor  muscles  of  both  hands. 
Reaction  of  degeneration  is  marked  in  the  right  ai'm ;  in  the 
left  arm  a.c.C  =  K.C.C. 

July  12,  1885. — He  is  worse.  'None  of  the  extensors,  except  the 
extensor  ossis  metacarpi  poUicis  of  the  left  side,  react  to  faradism. 

Sept.  19th. — He  complains  of  recent  spasmodic  contractions  of 
the  flexor  muscles  of  the  forearm.  He  cannot  use  the  arm  much. 
His  only  occupation  is  that  of  a  doorkeeper.  Electrical  examina- 
tion— Galvanism :  Left  arm  ;  decreased  irritability.  Reaction 
normal  in  quantity  in  the  muscles  supplied  by  the  musculo-spiral  and 
ulnar  nerve.  Those  supplied  by  the  median  in  the  forearm  show  the 
reaction  of  degeneration,  A.C.C.  >  K.C.C.  Right  arm :  Ulnar  muscles 
normal.  Reaction  normal  in  quantity  of  muscles  supplied  by  the 
median  nerve  in  the  forearm,  but  neither  the  long  flexors  of  the 
index  or  of  the  thumb  act  at  all,  and  after  contraction  of  the 
two  long  flexors  of  the  middle  and  ring  fingers  and  palmaris 
longus,  caused  by  the  anodal  closure,  there  ensues  an  automatic, 
spasmodic,  fibrillar  contraction  of  the  same  muscles.  There  is  no 
reaction  of  the  muscles  of  the  ball  of  the  thumb  supplied  by  the 
median  nen^e.  To  the  interrupted  current — Right  arm  :  Loss  of 
faradic  contractility  in  all  the  extensor  muscles,  but  the  supinator 
longus  acts.  The  ulnar  muscles  react  normally.  Neither  the 
muscles  of  the  thumb  nor  the  long  flexor  of  the  thumb  react. 
Loft  arm :  No  reaction  of  the  extensor  muscles,  with  the  excep- 
tion of  those  of  the  thumb.  There  is  partial  loss  of  faradic 
contractility  in  the  muscles  supplied  by  the  median  nerve,  very 
marked  in  the  muscles  of  the  thumb.     Ulnar  muscles  normal. 
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AnasiTuma  and  partial  Oangnsm  of  the  Fin^era  of  each  Sand 
G.  F.,  aged  twenty-nine,  was  admitted  into  St.  Bartholome 
Hospital  on  Jan.  14,  1885.  On  the  iith  ho  noticed  pain  in  I 
ring  and  little  fingers  of  the  rig-ht  hand  and  on  the  inner  aide 
the  left  hand.  On  the  12th  he  lost  feeling  in  these  places,  a 
also  slightly  in  the  index  and  middle  fingers  of  the  ri^ht  hand  a 
the  second  and  third  t-oes  of  each  foot,  Tlio  ring  finger  of  t 
right  hand  began  to  get  black  on  the  nth  ;  the  little  tingwr  al 
changed  colour  on  the  14th.  On  admission,  he  was  found  to  be 
half-starved  man,  out  of  work,  but  with  no  definite  disease.  U 
previous  history  was  fairly  good,  as  was  also  his  family  histoi 
His  hands  presented  the  following  appearance :  On  iJie  r«di 
side  of  the  proximal  phalanx  of  the  right  ring  finger  was  a  smi 
black  spot,  the  rest  of  the  finger  being  of  a  blue-black  colon: 
this  colour  extended  some  distance  up  the  dorsum  of  the  hai 
and  little  finger.  On  the  inside  of  the  left  hand  was  a  simih 
black  spot,  surrounded  by  the  same  blue-black  colour.  There  wi 
general  numbness  of  the  fingers  and  hand.  The  second  an 
third  toes  of  the  left  foot  were  of  a  dusky  black  colour  but  th. 
was  not  so  marked  as  on  the  hand. 

17th. — The  two  hands  have  been  enveloped  in  cotton-wool :  ti 
discoloration  has  disappeared,  except  that  the  two  black  spot 
remain,  and  there  is  a  bulla  filled  with  blood  over  that  on  th 
inner  side  of  the  left  palm.  Sensation  :  Entirely  lost  over  the  ulna 
distribution,  and  so  much  impaired  over  all  the  rest  of  the  hand 
that  although  he  can  feel  a  pencil-point  he  cannot  localize  it 
Muscles :  All  the  interosseous  muscles  of  the  hands  are  ven 
feeble.  The  hands  are  not  now  cold.  Electrical  examination 
No  alteration  in  the  reaction  of  the  muscles.  Under  treatmeni 
by  quinine  and  a  liberal  diet  the  patient  improved,  thoug-h  ven 
slowly.  Small  sloughs  formed  at  the  black  patches,  and  sensatiot 
was  not  perfect  until  three  weeks  after  admission. 

I  think  there  can  be  no  doubt  that  in  all  these  cases  the 
diagnosis  of  "neuritis"  was  justified  by  the  symptoms  and  bj 
the  behaviour  of  the  muscles  in  the  first  two  to  faradism  and 
galvanism.  The  extreme  suddenness  with  which  the  musculai 
paralysis  ap|>cared  is  most  striking. 

In  reading  the  various  recorded  cases  of  non-traumatic  nenritig. 
the  conclusion  appears  probable  that  some  nerves  are  mory  prone 
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to  be  affected  than  are  others.  And,  speaking  of  cases  in  which 
there  is  no  cause  apparent,  the  muscles  of  the  arm  appear  to  be 
more  frequently  paralysed  than  those  of  the  leg. 

Attention  has  been  drawn  by  various  Continental  authors,  and 
particularly  by  Erb,  to  a  paralysis  of  the  muscles  which  derive 
their  nerve-supply  from  the  fifth  and  sixth  cervical  nerves.  Nine 
such  cases  have  at  any  rate  been  recorded  ;  and  although  in  some 
of  them  an  injury  appeared  to  have  been  the  exciting  cause,  in 
the  others  nothing  could  be  found  to  account  for  the  paralysis. 

The  following  cases  will  serve  as  an  example  of  this  class  of 
paralysis,  for  in  all  the  patients  there  was  a  great  similarity  in  the 
symptoms : 

Erb,^ — Paralysis  of  the  Fifth  and  Sixth  Cervic  al  Nerves, 
Marked  Reaction  of  Degeneration, 

A  man,  aged  fifty-two,  after  carrying  a  heavy  load  upon  his 
head  noticed  pain  in  the  arm,  shoulder,  and  left  side  of  the  neck, 
with  numbness  of  the  thumb  and  index  finger,  and  great  weak- 
ness of  the  arm.  Five  weeks  later  he  was  admitted  into  the 
hospital,  when  he  was  found  to  have  complete  paralysis  of  the  left 
deltoid,  biceps,  coraco-brachialis,  and  supinator  longus.  The 
short  supinator  was  also  very  feeble.  All  the  other  muscles  were 
normal.  In  the  thumb  and  index  finger  there  was  a  sense  of 
numbness  and  slight  loss  of  sensation.  Electrically  examined, 
there  was  complete  reaction  of  degeneration  in  the  paralysed 
muscles,  which  were  also  atrophied.  Seven  weeks  of  treatment 
by  galvanism  sufiiced  to  cure  the  patient. 

Erh.\ — Paralysis  of  the  Fifth  and  Sb:th  Cervical  Nerves, 

A  young  man,  aged  seventeen,  had  noticed  for  two  months 
before  coming  under  treatment  numbness  of  the  thumb  and 
index  finger  on  the  left  side.  Fifteen  days  later  paralysis  of  the 
arm  supervened.  There  was  no  apparent  cause.  On  examination 
there  was  found  to  be  paralysis  of  the  deltoid,  biceps,  coraco- 
brachialis,  and  supinator  longus.  Later  on  there  was  slight 
paralysis  of  the  supinator  brevis  and  of  the  muscles  innervated 
by  the  median  nerve.     There  was  complete  reaction  of  degenera- 

♦  CentraWlatt  fur  Med.  TH^*.,  1876,  p.  396 ;  Gazette  Ilehilomadaire  de  JUdecim 
it  iic  Chir.f  1880.  p.  246.  t  -^^*^« 
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tion  and  alight  atrophy  of  the  iniiscleH.     The  patient  was  cnred 
after  four  mouths'  treatment  by  galyaDiam. 

Beniak.' — Parali/»is  of  tlit  Fifth  and  Sixth  Cervical  A'ervfs. 

The  patient  was  a  woman,  aged  forty-eijjlit,  in  whom  (without 
apparent  cause)  a  paralysis  of  the  right  arm  developed.  The 
muscles  paralysed  were  the  deltoid,  biceps,  coraco-brachialis, 
and  supinator  brevis.  They  were  all  atrophied,  and,  electricallr 
examined,  showed  marked  reaction  of  degeneration.  On  examin- 
ing this  patient,  by  placing  an  electrode  on  the  level  of  tlie 
sixth  ceiTical  vertebra  and  stimulating  the  mnscles  of  the  sound 
arm,  there  was  foimd  to  be  strong  contraction  of  the  deltead, 
biceps,  and  coraco-brachialis.  A  similar  examination  of  the 
affected  side  showed  no  reaction  whatever  of  the  same  muscles. 

Why  the  fifth  and  sixth  nerves  should  thna  be  selected  I  cannot 
say.  The  diagnosis  appears  to  be  sufficiently  easy,  except  that  it 
is  difficult,  or  pei-haps  impossible,  to  entirely  eliminate  some 
disease  of  the  large  ganglion  cells  in  the  anterior  horns.  I  think 
this  ia  rendered  improbable  by  the  presence  of  pain  and  of  some 
loss  of  sensation,  for  no  disease  of  the  anterior  horns  could  account 
for  such  symptoms,  although  in  all  the  cases  they  were  not  noticed. 
Tlie  complete  recover}-  of  most  of  the  patients  is  again  in  favour 
of  an  affection  of  the  nerve  itself  and  not  of  the  spinal  cord 
whilst  the  reactions  to  electricity  satisfactorily  eliminate  any 
cerebral  disease. 

Although,  however,  the  fifth  and  sixth  nerves  seem  to  be  espe- 
cially picked  out  by  this  form  of  neuritis,  the  other  nerves  of  the 
upper  extremity  do  not  always  escape,  as  the  following  cases  will 


S/mi/s.^ — A  Cose  of  SjKutanwjts  Pnralt/sis  of  the  Bmehial  Plexus 
ui/h  intiyriiy  of  thv  Median  Nerve— Rapid  Cure  uiider  Faradism. 

A  man,  aged  thirty-three,  a  clerk,  came  into  the  hospital  on 
June  6,  1879.  He  was  a  strong  and  vigorous  man,  but  was  abso- 
lutely incapable  of  moving  the  right  upper  arm.  His  histoiy  ^^aa 
that  four  days  before  admission  when  he  woke  in  the  morning  ho 

•  Oiattu  Heldoiuiidaire   de  MMedne  et    de  Ckir.,  1880,   p.  14S ;    Sociii4  de 
iTidediie  de  ISirlln,  1877. 
f  Oaxeile  HtMumadaire  de  Midedne  H  de  Chir.,  iSSa,  p.  344. 
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found  that  the  right  hand  was  tingling  and  numb ;  at  the  same 
time  his  forearm  and  arm  appeared  heavy.  The  patient  had  not 
been  exposed  to  any  cold ;  had  not  slept  on  anything  hard ;  he  had 
no  fever ;  no  pain  ;  no  other  illness.  There  was,  in  fact,  no  cause 
for  the  paralysis.  On  the  next  day,  and  the  day  following  that 
again,  the  tingling  and  numbness  extended  up  the  arm,  which 
became  gradually  paralysed,  and  at  the  end  of  two  days  he  was 
unable  to  flex  the  forearm  upon  the  arm.  Upon  examination 
he  was  found  to  have  complete  immobility  of  the  right  arm, 
which  was  red  and  slightly  oedematous.  The  swelling  and  redness 
were  so  pronounced  that  he  was  thought  by  some  of  the  pupils  to 
have  articular  rheumatism.  Besides  numbness  the  patient  com- 
plained of  a  sensation  of  cold,  and  to  the  touch  the  arm  felt  dis- 
tinctly colder  than  normal.  An  examination  of  the  muscles 
showed  that  there  was  complete  paralysis  of  all  those  supplied  by 
the  brachial  plexus  except  the  muscles  innervated  by  the  median 
nerve.  Sensation  was  lost  over  an  area  corresponding  to  that 
which  was  paralysed.  An  electrical  examination  showed  that  the 
faradic  and  galvanic  contractility  of  the  muscles  was  normal.  There 
was  nothing  abnormal  in  the  axilla.  The  patient  was  treated  by 
faradization  of  the  paralysed  muscles.  On  June  I2tli  the  biceps 
and  brachialis  anticus  began  to  recover  and  the  patient  could 
voluntarily  flex  the  forearm.  On  the  1 8th  sensation  returned  in 
the  thumb  and  the  dorsal  surface  of  the  first  phalanges  of  the 
index  and  middle  fingers.  There  was  slight  |X)wer  of  extension  of 
the  hand  on  the  forearm,  and  some  return  of  sensation  on  the  outer 
part  of  the  forearm.  On  the  24th  sensation  returned  upon  the 
inner  border  of  the  forearm.  Two  days  afterwards  sensation  and 
movement  returned  in  the  area  of  distribution  of  the  ulnar  nerve ; 
paralysis  of  the  deltoid  nevertheless  continued.  On  the  29th  the 
patient  could  slightly  abduct  the  arm,  and  one  could  distinctly  feel 
the  deltoid  contract.  On  July  8th  the  patient  could  lift  the  arm 
to  a  level  with  the  shoulder,  and  by  the  26th  he  was  completely 
cured. 

Lanois* — Spontaneous  Paralysis  of  Mnsclcs  of  Arm, 

A  man,  aged  twenty-two,  was  admitted  into  the  hospital  on 
^lay  19,  1 88 1,  for  pleurisy  of  the  left  side  and  weakness  in  the 
arm.  An  examination  of  the  arm  showed  a  general  weakness  of 
all  the  muscles,  especially  of  the  deltoid,  biceps,  and  supinator 

♦  Bevue  de  Midecine,  1881,  p.  988. 
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longus.    These  musclea  were  also  wasted  and  reacted  feebly  to  tbf 
fnradic  current.     By  July  i8th   ihe  |>atifut  had  impnjved  nndtr 

faradiam  to  such  an  exteut  that  be  lelt  the  hospital. 

The  recorded  cases  of  idiopathic  neuritis  owning  no  cause  anJ 
affectiug  the  lower  extremity  are  certainly  much  less  numerou 
than  those  relatt-d  in  connection  with  the  ami.  Indeed,  I  am  net 
ac.'iuaiiited  with  a  single  unequivocal  case. 

In  my  opinion,  this  rarity  is  probnbly  dependent  rather  npco 
insufficient  observation  than  upon  their  entire  absence,  and  lam 
disposed  to  think  that  not  a.  few  of  the  cases  of  paralysis  attrihuK^ 
to  anterior  polio-myelitis,  are  very  probably  due  to  a  periphenl 
neuritis.  I  allude  more  particularly  to  those  cases  of  so-«»l!ed 
infantile  paralysis  in  which  only  oue  leg  is  affected,  both  armi 
being  left  intact,  and  in  wliich  complete  recovery  may  eusoc. 
Similar  cases  may  be  met  with  in  adults,  and  I  have  recently  seen 
B  young  man,  aged  twenty-two,  in  whom  the  muscles  supplied  by 
thf  jMsterior  tibial  nen-e  in  each  leg  have  become  paralysed  anJ 
wasted.  As  yet  no  treatment  has  been  adopted.  In  another  cue 
with  wliich  I  am  acquainted,  the  patient,  a  young  and  healtlij 
man,  suffered  for  some  weeks  from  jiaralysia  of  the  peronei.  bat 
was  completely  restored  under  treatment  by  galvai;ism.  I  do 
not  doubt  that  many  nich  cases  exist,  and  that  in  some  of  ihoa 
tlie  symptoms  of  perijiheral  neuritis  are  more  marked  tlioo  iit 
others.  So  far  they  have  been  missed  for  want  of  soffideot  ■ 
observation  and  of  knowledge  of  what  to  look  for. 

The  cases  I  have  apoken  of  up  to  the  present  have  none  of  them 
shown  any  marked  signs  of  inflammatory  change,  but  the  followiiur 
description  by  Dr.  Buzzard'  of  a  case  of  acute  idiopathic  neuritii 
affords  an  example  of  what  I  believe  to  be  a  very  rare  affection. 
Us  similarity  to  cases  of  traumatic  neuritis  will  be  obvioos  at  a 
[jlance. 

"A  single  woman,  aged  twenty-four,  was  sent  to  me  from  tlie 
Mwntry  on  Feb.  20.  1SS3.  suffering  from  loss  of  power  in  tlie  ri^ht 
band,  with  agonizing  pain.  Her  arm  was  in  a  sling,  the  hand 
covcT*"^  np  with  cotton-wool,  and  she  jealously  watched  the  limb 
toffuanl  it  from  the  slightest  accidental  touch,  so  exquisite  was 
the  tpndeiroess.  The  right  hand  and  forearm  had  a  soddened,  pu^ 
Wpl«6apP«ir«ice,  with  swollen  fiugers  and  puqilish  discolora- 
•^Hvcd^skin  in  patches,  which  here  and  there  looked  g-lossy. 
*  Laneet,  Nov.  alj,  1885. 
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Her  immediate  illness  had  commenced  in  the  preceding  August 
(six  months  previously)  with  pain  and  swelling  in  the  middle 
finger,  which  gradually  extended  to  the  others,  and  for  some 
months  past  her  hand  had  been  quite  useless.  The  pain  was  so 
constant  and  severe  that  she  could  scarcely  ever  get  sleep  at  night. 
She  looked  extremely  ill.  It  seemed  that  her  business  was  to  help 
in  the  household  of  her  father.  She  had  lost  her  mother  from 
cancer  of  the  liver.  There  was  no  rheumatism  in  the  family,  but 
she  had  been  considered  to  be  weak  in  the  chest.  A  brother  was 
supposed  to  be  consumptive,  and  a  sister  had  cough.  She  herself 
had  suffered  much  from  so-called  *  rheumatism '  in  the  knee  and 
left  hand.  Nothing  wrong  was  to  be  found  on  examining  her 
chest,  and  the  ophthalmoscope  showed  no  change  in  the  fundus 
oculi.  There  was  not  the  least  reason  to  suspect  either  alcoholism 
or  syphilis.  Her  temperature  was  100°  F.  On  examination,  it 
was  seen  that  the  power  of  extending  the  wrist  was  moderately 
good,  but  flexion  of  it  could  not  be  performed.  There  was  slight 
power  of  flexing  the  last  joint  of  each  finger,  and  an  equally  slight 
power  of  extending  it,  and  this  applied  also  to  the  last  joint  of  the 
thumb.  There  appeared  to  be  no  power  in  the  intrinsic  muscles 
of  the  thumb  and  fingers.  Examined  electrically,  the  thenar 
muscles  did  not  respond  to  either  form  of  electric  excitation ;  but 
the  muscles  of  the  back  and  front  of  the  forearm  were  excitable 
by  induced  currents,  though  only  when  a  considerable  strength 
was  employed.  A  detailed  examination  was  not  possible,  owing  to 
the  exquisite  sensitiveness  of  the  limb.  Warmth  was  felt  as  well 
by  the  right  hand  as  by  the  left,  but  cold  was  felt  best  on  the  left 
(unaffected)  hand.  A  hair  drawn  over  the  skin  of  the  left  hand 
was  ft'lt  better  than  on  the  right.  The  patient  was  forced  to  keep 
the  limb  covered  up,  as  the  air  would  start  pain,  and  conveyed  a 
burning,  smarting  sensation.  There  was  a  more  or  less  constant 
feeling  of  numbness  in  the  fingers.  By  way  of  treatment,  the  limb 
was  supported  by  a  splint,  ice  and  small  flying  blisters  being 
applied ;  nourishing  diet  was  ordered,  and  opium  administered 
intenially.  The  symptoms,  however,  continued  without  any  material 
change,  except  that  in  June,  after  placing  her  arm  in  hot  water,  it 
became  *  spotted  '  all  over,  as  she  described  it  (for  I  did  not  see 
this),  and  blisters  formed  over  her  fingers.  The  blisters,  apparently 
of  the  nature  of  pemphigus,  discharged,  and  became  covered  with 
crusts,  which  remained  when  I  saw  her  in  July.  I  lost  account  of 
her  after  this,  but  have  since  learned  the  sequel,  which  is  sad.  She 
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contimied  to  suffer  aa  deacribect  during  the  winter  of  1 883-84.  and 
in  the  early  spring  of  1 SS4  was  attacked  with  acute  melancholu 
witli  Btroiig  suicidal  intent,  and  was  confined  for  sL«  months  in  an 
asylum.  As  described  by  the  superintendent  of  the  asylum,  "her 
arm  at  the  time  of  admission  was  somewhat  smaller  than  theolhrr. 
with  diminished  mobility  and  considerable  pain.  There  was  some 
disoolorntiou  of  the  skin.  Tlie  arm  was  supported  for  a  time, 
and  by  the  end  of  April  it  appeared  to  have  recovered  its  size,  anil 
she  could  use  it  a  little.  The  paia  was  not  constant,  but  wamitli 
caused  a  '  burning  feeling,'  and  cold  '  painful  rheumatic  sensa- 
tions.' By  September  she  could  use  the  right  hand  aa  well  as  the 
left.  Morphia  was  aduiiniatei-ed  to  her  in  the  asylum  until  ber 
ini'laucholic  symptoms  were  considerably  improved.  In  October 
she  was  discharged,  recoveretl  both  in  her  niiud  and  also  in  her 
arm,  which  she  used  freely  and  without  pain.  The  only  complunt 
when  lii!-t  1  heai'd  of  her  was  that  in  cold  weather  the  arm  acded." 

NeiU'itis  from  Cold,— Paralysis  of  the  facial   nerve  is  cer- 

Iftinly  the  most  common  example  of  neuritis  from  cold  vet  the 
exact  mnnuer  in  which  the  nerve  is  affected  is  not  clearly' under- 
stood. It  is  generally  supposed  that  there  is  an  effusion  either 
into  the  sheath  of  the  nerve  or  else  into  the  bony  canal  in  whichit 
runs,  but  I  am  uot  aivare  of  any  pathological  proof  in  support  of 
either  hypothesis. 

The  most  common  cause  is  e.>:posure  to  a  draught,  when  healed. 
The  paralysis  superrenea  within  a  few  hours,  and  presents  features 
which  are  so  well  known  that  it  seems  to  me  to  be  quite  super* 
tliious  to  append  any  description.  The  faradic  excitability  of  the 
muscles  is  often  normal,  but  may  be  diminished. 

Paralysis  of  the  muscles  of  the  extremities  from  exposiire  to  cold 
was  formerly  supposi'd  to  be  much  more  common  than  is  now 
generally  believed.  Thus  Duchenne"  says  that  he  has  seen  a 
hundred  cases  of  paralysis  of  the  parts  supphed  by  the  musculo- 
aj)iral  nerve  originating  from  this  cause.  No  doubt  some  of  these 
numerous  cases  were  due  to  exposure,  hut  otliers  were  most  pro- 
bably due  to  pressure  during  sleep,  as  in  the  instances  I  have 
already  described. 

Generally,  the  aigns  of  inflammation  are  but  little  marked,  but 
in  a  case  recorded  by  Duchennet  the  paralysis  was  "preceded by 


»  Works,  translated  tor  tho  Syduntiiim  Society  by  Dr.  Pocre. 
t  Op.  clt.,  p.  241. 
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frightful  pain  in  the  region  of  the  mnsculo-spiral  nerve  and  its 
branches.  At  the  outset  there  had  been  one  or  two  days  of  fever 
with  burning  pain  in  the  affected  limb.  After  three  months  the 
pains  disappeared  suddenly." 

The  following  are  good  examples  of  paralysis  of  other  nerves  of 
the  arm  from  exposure  to  cold  : 

Lanois* — Sjyontaneoits  Parali/siji  of  the  Brachial  Plexus, 

A  man,  aged  twenty-three,  was  admitted  into  the  Military 
Hospital  on  the  19th  of  February  1881.  His  history  was  that  in 
October  1 880  he  had  slept  out  of  doors,  lying  on  his  back.  He 
had  felt  very  cold,  and  on  waking  at  two  o'clock  in  the  morning 
he  found  that  he  could  not  use  his  left  arm  and  hand.  He  had  no 
pain  or  tingling.  The  following  day  there  was  developed  a  para- 
lysis which  had  not  increased  at  the  time  of  his  admission.  On 
examination  the  left  hand  was  found  flexed  at  right  angles  upon 
the  fon^arm,  and  was  slightly  inclined  towards  the  ulnar  side. 
The  thumb  was  extended,  the  other  fingers  were  incompletely 
extended,  and  the  little  finger  was  flexed.  The  extensor  muscles 
were  paralysed,  but  not  completely.  The  supinator  brevis  was 
paralysed,  but  the  supinator  longus  was  not  involved.  The 
muscles  supplied  by  the  median  and  ulnar  nerves  were  paralysed, 
but  again  not  completely  so.  All  the  affected  muscles  were 
atrophied.  Electrically  examined,  there  was  found  to  be  faradic 
sensibility  and  contractility,  but  a  strong  current  was  required  to 
produce  muscular  contractions.  To  galvanism  there  was  no  re- 
action, but  the  battery  which  was  used  was  a  feeble  one.  There 
was  great  loss  of  sensibility  in  the  whole  of  the  forearm.  There 
was  no  exaggeration  of  tendon  reflexes  or  sensation  of  pain  or 
numbness.  The  hand  was  cold  and  the  skin  white.  There  were 
ilo  other  trophic  lesions. 

The  patient  was  treated  by  massage,  faradization,  and  warm 
baths,  but  as  late  as  May  I4tli  there  was  no  material  improve- 
ment. 

Fciaris.\ — Paralysis  of  the  Ulnar  Nerve  resuUhu/  from  Exposure 

to  Cold  and  Overwork. 

The  patient  was  a  man,  aged  twenty-four,  who  stated  that  he 
had  been  in  a  storm  at  sea,  and  had  undergone  great  fatigue  in 

*  Rtvue  de  MiiUcine^  1881,  p.  988. 

f  Archives  Oinirales  de  Midecine^  1878,  vol.  ii.  p.  18. 
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rOTrin}{  before  he  readied  land.  At  the  time  he  noticed  tliat  tlie 
right  elbow  was  Ewolleu,  and  he  felt  tinffling  sensations  in  tlu 
hand  and  forearm  for  more  than  a  month  aftern-ards.  Six  moutlii 
later  he  noticed  weakness  of  the  hand,  wliich  steadily  iucreawi 
Tite  paralysis  had  existed  for  two  and  a  half  years  before  he  camt! 
ni)di.'T  notice,  and  was  rapidly  cured  by  means  of  galvanism. 

The  onset  of  the  paralysis  in  these  cases  is  usually  sudden,  tiA 
is  fivqaently  noticed  on  awakening  from  sleep.  The  duration  ft 
the  paralysis  varies,  but  the  prognosis  of  ultimate  recover;'  is 
good,  almost  all  the  i>atients  whose  cases  are  recorded  having  hem 
ultimately  completely  restored  to  health. 

Nerve  Changes  in  Perforating  Ulcer. — In  writijig  on 
the  snrini"a!  as)>t'ets  of  neuritis  the  subject  of  "  perforating  nicer' 
is  one  whicli  demands  a  passing  notice,  for  it  is  now  generally 
•cfcnowlodged  that  Uiis  form  of  ulcer  is  in  most  cases  dependent 
on  some  nerve  lesion. 

The  |katholi^;y  of  perforating  ulcer  received  but  little  attentim 
in  England  before  the  publication,  by  Messrs.  Savorj-  and  Butlin, 
of  their  well-known  paper  in  the  year  1879,'  although  Continental 
Tfriters,  and  especially  French  surgeons,  had  published  many  im- 
portant nionograplis  on  the  subject.  Savory  and  Butlin  reported 
Boveral  very  typical  cases,  and  demonstrated  the  disease  of  the 
tibial  nerves  which  is  now  recognized  as  neuritis,  pointing  out  veiy 
clearly  at  the  same  time  the  relation  of  the  lesion  in  the  foot  to  the 
degenemtion  of  the  nerves, 

tV'sl)  int^'rest  was  awakened  in  the  matter  in  the  year  1S81,  by 
R  paper  of  Messrs.  Ball  and  Thibierge,  of  Paris,  read  at  the 
mi-eting  of  the  lutemational  Medical  Cougresa  in  London,*  for  in 
this  communication  il  was  demonstrated  that  perforating  ulcer  is 
peculiarly  liable  to  occur  in  patients  suffering  from  tabes  dorsalis. 
Siuci'  that  time  indeed  the  presence  of  a  perforating  ulcer  has 
always  l>eeu  looked  upon  as  oue  of  the  common  sj-mptoms  of  this 
•fK-etieu  of  the  spinal  cord,  and  it  has  further  been  shown  that  in 
these  jialients  there  is  not  only  the  typical  degeneration  of  the 
postero-lateral  tract,  but  also  a  jjeripheral  neuritis. 

I  have  myself  examined  the  nerves  and  spinal  cord  of  a  case  in 
whicli  the  anterior  and  iK>8terior  tibial  nerves  showed  typical  and 
advanced  neuritis,  whilst  the  cord  also  exhibited  the  usual  changes 

•  7Vc?»».  o/Jloy.  Med.  Chir.  Soc..  vol.  liii,  p.  373. 
t  Tratii.  a/ Int.  J/eJ.  Cofg.,  vol.  ii.  p.  5a. 
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found  in  tabes.  It  is  indeed  clear  that  perforating  ulcers  may 
complicate  not  only  tabes,  but  other  affections  of  the  cord  or  of 
the  peripheral  nerves — e.g,^  the  nerve  lesions  characteristic  of 
leprosy ;  and  I  have  seen  a  well-marked  example  of  the  affection 
in  a  case  in  which  the  spinal  cord  had  been  injured  many  years 
previously  by  a  fracture  of  the  dorsal  spine,  resulting  in  partial 
paralysis  of  the  lower  extremities. 

It  is  scarcely  necessary  to  describe  at  length  the  clinical 
characters  of  a  disease  now  well  known,  and  I  shall  venture  to  say 
but  few  words  on  the  subject. 

In  most  cases  the  ulcer  is  situated  on  the  ball  of  the  great  toe, 
and  is  preceded  by  much  thickening  of  the  epidermis  and  the 
formation  of  a  corn.  After  a  variable  time  the  centre  of  the  com 
breaks  down,  and  an  opening  forms,  which  at  first  appears  minute 
and  trifling,  but  which  nevertheless,  even  at  a  very  early  stage, 
will  be  found  to  lead  into  a  sinus  of  much  greater  depth  than 
would  appear  probable  from  the  external  appearances.  The  ulcer 
now  increases  both  in  surface  and  in  depth,  and  soon  reaches  the 
bone  and  opens  the  metatarso-phalangeal  articulation.  From  the 
commencement  the  ulceration  causes  but  little  pain  except  when 
the  parts  are  pressed  upon  in  walking,  and  then,  if  the  joint  be 
involved,  the  pain  is  often  severe.  In  some  cases  the  skin  around 
the  ulcer  is  red  and  inflamed  ;  in  others  cold,  clammy,  and  the 
seat  of  profuse  perspiration ;  in  the  latter  class  of  cases  there 
is  also  sometimes  anaesthesia  of  the  skin  in  the  neighbourhood 
of  the  ulcer.  In  many  cases  the  disease  is  symmetrical,  and  in 
some  patients  is  found  on  other  parts  of  the  sole  than  the  ball  of 
the  great  toe. 

As  to  the  course  run  by  perforating  ulcer  there  has  been  hitherto 
much  variety  of  opinion,  and  until  quite  recently  it  has  often  been 
stated  that  such  ulcers  never  soundly  heal,  and  should  always  be 
treated  by  amputation.  For  my  own  part,  I  am  quite  clear  that  such 
is  hardly  ever  the  case.  I  have  during  the  past  six  years  seen  more 
than  thirty  patients  with  perforating  ulcers,  and  in  only  one  of 
them  was  amputation  required,  for  in  all  the  others  cicatrization  was 
readily  obtained.  In  one  case  recently  under  my  notice,  in  which 
the  patient  had  tabes  and  Charcot's  disease  of  each  knee-joint,  the 
perforating  ulcers,  which  were  in  him  symmetrical,  remained 
soundly  h(*aled  so  long  as  his  habits  were  temperate ;  but  he  was 
himself  well  aware  that  the  least  indulgence  in  alcohol  at  once 
caused  the  ulcers  to  again  break  out,  and  I  completely  satisfied 
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myself  of  the  accuracy  of  this  Btatement.  Consideringtliepresesl 
BtHte  of  our  knowledge  as  to  the  neuritis  of  the  netrea  of  tinr  Ita 
caused  occasionally  by  alcohol,  the  effect  of  drink  on  the  idtwn  it 
tUia  patient  is  not  only  of  some  interest  but  also  of  practical  ia- 
portaiice,  and  in  future  I  sliall  certainly  take  care  that  in  ife 
treatment  of  these  cases  alcohol  is  withheld.  As  to  other  trealBMol 
there  is  little  to  say.  Rest  iu  bed,  cleanliness,  the  applicatioii  d 
first  of  poultices,  and  the  removal  of  the  diy  dead  epidenuis,  hi- 
lowed  by  the  use  of  powdered  zinc  oxide  and  starcli,  or  zincondc 
and  Cfllomel,  or  boracic  acid,  are  usually  all  that  is  required,  whils 
the  Bubseijuent  application  of  strapjiing  applied  so  as  to  relinf 
pressure  will  generally  prevent  a  return  of  the  trouble.  The  opai- 
iiig  up  of  the  metatarso- phalangeal  joint  is  not  by  any  means » 
serious  a  complication  as  might  be  supposed,  and  I  have  often  sea 
patients  recover  with  a  good  and  useful  foot  after  grating  in  ttf 
joiut  was  well  marked. 

Diabetic  Neuritis  and  Biabetic  Gangi^eiie. The  con- 

uectioii  of  diabrtes  wilK  gangrene  is  a  fact  well  known  to  all  sur- 
geons at  the  present  day,  but  the  cause  of  the  connectiou  is  not,  1 
think,  generally  considered  to  be  clear.  I  believe  myself  that  llf 
gangrenous  process  iu  these  jjatients  is  frequently,  at  any  rate,  ttr 
result  of  neuritis,  for  I  have  in  several  cases  had  good  e>-idence  o( 
the  presence  of  nerve  lesions  iu  patients  with  diabetic  gangrene. 

I  would,  however,  first  of  all  point  out  that  by  no  means  all  llie 
cases  of  gangrene  in  which  sugar  is  found  in  the  urine  are  tob* 
classed  as  cases  of  "■  diabetic  gangrene,"  for  in  a  very  lai-ge  nombrt 
of  patients  with  simple  senile  gangrene  sugar  may  be  found  at 
times,  and  much  confusion  has  been  caused  by  classing  these  caEes 
of  transient  glycosuria  with  others  of  definite  diabetes.  Tbia  point 
has  been  very  clearly  brought  out  by  Mr.  W.  G.  Spencer  in  a  recent 
article  in  vol.  iv.  of  the  IVcstiiihi.iti-r  Hitapikd  Eqtorts. 

My  attention  was  first  directed  to  the  possible  neurotic  oritnn  of 
diabetic  gangrene  by  noticing  that  it  commonly  began  iu  the  sole 
of  the  foot,  and  that  it  in  some  cases  was  definitely  preceded  bv 
the  formation  of  a  perforating  ulcer.  I  fuither  found  that  in  some 
cases  there  was  anajsthesia  of  the  neighbouring  skin  with  absence 
of  knee  jerk,  and  in  all  typical  cases  not  only  is  there  no  evidence 
of  blocking  of  the  arteries,  but  the  gangrene  ia  much  more  moiat 
than  ia  senile  gangrene,  and  spreads  more  rapidly. 

The  following  are  brief  notes  of  cases  in  which  the  gangrene 
began  as  a  perforating  ulcer  : 
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J.  J.,  a  woman,  aged  fifty-eight,  was  admitted  into  St.  Bartholo- 
mew's Hospital,  under  the  care  of  Mr.  Savory,  on  Dec.  6,  1886. 
Six  weeks  previously  she  had  come  to  the  Casualty  Department 
and  had  been  seen  by  the  house  surgeon,  who  found  her  suffering 
from  a  typical  perforating  ulcer  of  the  ball  of  the  right  great  toe. 
She  then  stated  that  she  had  had  a  corn  for  nine  months  or  more, 
and  that  it  had  festered.  On  her  admission  to  the  hospital 
the  whole  of  the  anterior  part  of  the  foot  was  found  to  be  in 
a  state  of  moist  gangrene.  Her  skin  was  dry,  her  tongue  and 
lips  red  and  cracked,  and  her  urine  contained  much  sugar.  She 
passed  eight  pints  per  diem,  and  said  she  had  passed  large  quan- 
tities for  some  years  past,  and  had  suffered  much  from  thirst. 
The  symptoms  of  diabetes  dated  from  a  fracture  of  the  skull.  The 
patient  died  on  Dec.  1 1  th  in  a  state  of  coma,  but  no  post-mortem 
examination  was  permitted. 

T.  K.,  a  man,  aged  forty-four,  was  admitted  into  St.  Bartholo- 
mew's Hospital,  under  Mr.  Langton,  on  March  26,  1886,  with  a 
perforating  ulcer  of  the  left  great  toe.  He  had  had  a  com  for 
several  months  and  an  ulcer  for  nine  weeks.  The  skin  around 
the  ulcer  was  partially  ana3stlietic  and  perspired  profusely.  The 
knee-jerk  on  each  side  was  quite  absent.  His  urine  contained 
much  sugar,  and  was  passed  in  large  quantities.  He  gave  a 
clear  history  of  diabetes.  After  a  week,  and  in  spite  of  treatment, 
the  skin  around  the  ulcer  became  gangrenous,  and  soon  the  whole 
of  the  foot  passed  into  a  similar  condition.  The  gangrene  was  of 
the  moist  variety,  and  the  parts  were  very  foul.  On  May  20th 
Syme's  amputation  was  performed,  but  the  flaps  were  attacked 
by  the  gangrenous  process,  and  on  the  26th  the  patient  died.  No 
post-mortem  examination  was  allowed. 

A  man,  aged  fifty-six,  was  admitted  into  St.  Bartholomew's 
Hospital,  under  Mr.  Langton,  on  July  4,  1887,  with  an  ulcer 
under  the  fourth  toe  of  the  right  foot,  which  he  attributed  to  tread- 
ing on  a  rusty  nail.  The  skin  around  the  ulcer  was  gangrenous, 
and  the  urine  contained  much  sugar.  The  patient  died  on 
July  6th,  and  a  post-mortem  examination  showed  that  the  tibial 
vessels  were  healthy,  but  that  the  kidneys  were  granular. 

A  man,  aged  forty-four,  was  admitted  into  St.  Bartholomew's 
Hospital  on  March  27,  1889,  with  gangrene  of  the  fifth  toe  of  the 
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left  foot.  He  stnted  that  for  several  months  he  had  bad  a  corn  od 
the  ball  of  the  little  toe,  and  that  withont  pain  it  began  to  fester 
a  few  weeks  before  hia  adraiasiou  to  the  hosiiital.  He  had  sufferfd 
from  excessive  thirst  and  frequent  micturition  for  some  time,  and 
the  urine  was  loaded  with  sugar  and  passed  in  very  great  uaan- 
tities — from  six  to  eight  pints  a  day. 

An  examination  of  the  foot  showed  a  foul  perforating  ulcer,  with 
gangrene  of  the  little  toe  and  anfestheeia  of  the  snrrounding  skin. 
Pulse  in  each  tibial  good,  knee-jerks  quite  absent  on  each  aide. 

An  old  woman  waa  admitted  info  St  Bartholomew's  Hosintal, 
under  the  care  of  Mr.  Morrant  Baker,  on  Feb.  2,  1 887,  with  nwHSt 
gangrene  of  her  left,  foot  of  a  few  weeks'  duration,  commencing  in 
the  sole.  The  pulse  in  tlie  tibials  was  good.  The  urine  was 
passed  in  large  quantities  and  contained  much  sugar.  On  Feb.  ISth 
amputation  was  performed,  but  the  flaps  sloughed  and  the  patient 
died.  An  examination  of  the  tibial  nerves  showed  much  degene- 
ration of  the  tubules,  with  complete  destruction  of  many,  and  a 
considerable  increase  of  connective  tissue.  The  tibial  vessels  were 
healthy. 

But  although  I  am  of  opinion  that  peripheral  neuritis  plays  an 
im]X)rtaiit  part  in  the  causation  of  diabetic  gangrene,  I  do  not  wish 
to  imply  that  the  gangrene  is  due  to  this  alone.  I  think  that  the 
perforating  ulcers  which  form  in  these  cases  are  certainly  due  to 
the  nerve  lesion,  and  that  they  are  found  at  the  seat  of  pressure 
or  irritation  in  tissues  whose  vitality  is  lowered  by  insufficient 
nerve  supply,  as  in  these  more  common  cases  of  perforating  ulcer 
which  complicate  tabes  dorsalis.  The  gangrene,  however,  which 
ensues  is  probably  due  to  some  altered  state  of  the  tissues  or  the 
blood,  for  it  is  liable  to  occur  in  any  part  of  the  body  in  which  a 
■wound  is  inflicted  or  an  open  sore  caused,  and  is  well  known  to 
ensue  in  a  certain  proportion  of  operations  performed  on  diabetio 
patients.  If  this  be  true,  then  the  nerve  lesion  may  be  looked  apon 
rather  as  the  predisposing  than  as  the  final  cause  of  the  gangrenous 
process,  and  this  I  think  is  the  proper  view  to  take.  The  matter 
is  one  of  some  practical  interest,  for  I  should  give  n  much  worse 
prognosis  in  a  case  of  perforating  ulcer  complicated  by  diabetes 
than  in  other  cases  where  no  sugar  was  found  in  (he  urine. 

Peripheral  Neuritis  in  Raynaud's  Disease.  —  The 
pathology  of  Raynaud's  disease  is  yet  obscure,  but  I  think  there  is 
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good  evidence  that  in  some  cases  at  least  the  peripheral  nerves 
are  at  fault.  And  indeed  it  has  always  appeared  to  me  that  from 
a  primd  facie  point  of  view  the  neurotic  origin  of  this  form  of 
gangrene  is  probable. 

We  know  well  that  the  calibre  of  the  vessels  is  regulated  by  the 
nervous  system,  and  that  in  Raynaud's  disease  there  are  periods  of 
imperfect  blood-supply  which  must  be  due  to  some  contraction  of 
the  arteries.  It  has  been  shown  that  in  such  cases  there  are  never 
any  thrombi  or  emboli,  and  that  the  vessels  themselves  are  healthy. 
There  is  also  no  reason  for  believing  that  the  amount  of  blood  in 
the  body  is  insufficient  in  quantity  or  materially  altered  in  quality, 
and  the  transient  character  of  the  attacks  of  coldness  or  of  gan- 
grene would  alone  negative  such  an  opinion. 

On  the  other  hand,  we  know  that  in  cases  of  peripheral  neuritis 
gangrenous  patches  may  occur  on  the  skin,  and  that  after  nerve 
section  or  pressure  on  nerve-trunks  similar  results  may  ensue.  I 
have  seen  cases  of  gangrene  of  the  finger-tips  after  nerve  section 
which  would  have  done  admirably  well  for  examples  of  Raynaud's 
disease,  and  the  case  mentioned  on  page  446  would  have  been 
another  good  example. 

But  in  this  matter  we  are  not  left  simply  to  speculation.  Dr. 
Wiggleswoith  has  described  a  case  of  Raynaud's  disease  in  a 
woman,  aged  twenty-six,  in  which  after  death  he  found  typical 
peripheral  neuritis  with  increase  of  fibrous  tissue  and  atrophy  of 
nerve-tubes  in  many  of  the  nerves,*  and  in  the  recently  pub- 
lished New  Sydenham  Society's  edition  of  Raynaud's  works  on  this 
subject,  Dr.  Barlow,  the  translator,  refers  to  two  cases  by  Pitres 
and  Vaillard  in  which  similar  changes  were  found,  whilst  a  still 
more  recent  case  is  recorded  by  Dr.  Aflleck  in  the  British  Medical 
Journal  for  Dec.  8,  1888.  Moreover,  in  a  well-known  case  by 
Dr.  Southey,t  in  which  a  very  large  surface  of  the  skin  of  the  limbs 
and  trunk  became  gangrenous,  I  found  a  very  widespread  peripheral 
neuritis,  although  at  the  time  I  made  the  sections  (now  some  years 
ago)  I  did  not  sufficiently  appreciate  the  changes  in  the  nerves  or 
their  importance.  It  is  of  course  not  probable  that  a  neuritis  is 
present  during  every  slight  attack  of  cold  fingers  and  numbness 
common  in  all  patients  the  subject  of  the  malady  in  question,  but 
it  is  in  my  opinion  probable  that  there  is  always  at  least  a  functional 
neiTOus  disturbance,  which  occasionally  culminates  in  a  true  neuritis. 

*  TVans.  Path,  *So€,  of  Lond.,  vol.  xxxviii.  p.  61. 
t  Path.  8o€.  Trans. J  vol.  xxxiv.  p.  286. 
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The  skin  of  the  last  joint  of  the  index  finger  had  been  red,  glossy, 
and  ulcerated,  but  these  conditions  had  passed  away  under  treat- 
ment. There  had  been  an  attack  of  pain  in  the  nerve  five  years 
previously,  but  this  had  passed  off,  leaving  no  permanent  damage. 
Two  and  a  half  years  previously  the  pain  had  recurred,  leaving  the 
present  condition.  The  patient  presented  several  unequivocal  signs 
of  congenital  syphilis. 

In  the  next  case  a  neuritis  of  the  sciatic  nerve  appeared  coinci- 
dently  with  a  node  in  a  case  of  acquired  syphilis  : 

Case  I. — Buzzard* — Cases  of  Syphilitic  Neuritis, 

A  man,  aged  thirty-one,  applied  at  the  Hospital  for  Epilepsy  on 
account  of  great  pain  in  the  right  leg,  with  difficulty  in  walking. 
The  pain  radiated  along  the  course  of  the  trunk  and  branches  of  the 
sciatic  neiTe.  There  was  a  tender  spot  where  this  ner\'e  quits  the 
pelvis  and  another  in  the  popliteal  space.  The  limb  had  wasted, 
and  the  patient  said  that  he  had  lost  two  stone  in  weight  since  the 
beginning  of  his  illness,  eighteen  months  ago.  The  original  illness 
had  begun  with  a  severe  attack  of  diarrhoea,  following  exposure  to 
cold  and  wet.  Severe  pain  then  attacked  him  behind  the  hip-joint, 
and  from  that  time  he  had  never  been  free  from  suffering.  He 
could  not  sit  or  stand  without  increasing  his  suffering,  and  he  never 
obtained  an  hour's  sleep  at  a  time.  There  was  a  doubtful  history 
of  syphilis,  and  on  the  front  of  the  right  femur  was  a  swelling  like 
a  node.  Under  treatment  by  iodide  of  ix)tassium  the  symptoms 
entirely  subsided  and  the  node  disappeared. 

In  the  following  casef  neuritis  of  the  larger  number  of  the  peri- 
pheral nerv^es,  resulting  in  almost  complete  paralysis,  occurred  in 
a  syphilitic  patient : 

**  W.  H.,  a  working  man,  aged  forty-four,  of  previous  good  health, 
was  brought  to  meat  the  hospital  in  Jan.  1873,  ^^^  *^^^'  following 
condition.  He  had  double  facial  paralysis,  total  absence  of  power 
of  voluntary  contraction  in  the  muscles  of  either  leg,  the  grasp  of 
both  hands  almost  entirely  lost,  and  partial  paralysis  of  respiration 
and  deglutition.  There  was  incomplete  paralysis  of  the  right  ex- 
ternal rectus  muscle  and  of  the  soft  palate,  especially  on  the  left 

♦  Lancet,  1879,  vol.  i.  p.  289.  f  Buzzard,  Lancet^  Dec.  12,  1885. 


^t  VI8RASES  Of  TTERVKS.  ^H 

oAk.    There  ns  bat  little  movement  of  the  diaphi^in,  vi.  fl^| 
intenoatal  mnscles  were  likewise  acting  so  imperfectJj  thai  ^W^ 
{»tii!nt   ocMild   Dot    lie   doim    in  bed.      His  sterao-mast^iid  k:W 
tj^iemii  mnsclea  acted  finely.     Cutaneous  aniestJiesia  Ras  tnor^  tI 
lc9i  geiwnd  Ihroagbont  the  trcnk,  extremities,  and  ^C6 — tlir  bl 
«f  tke  fingers  being  espedallj-  nnmbed.     The  plantar  rrfiei  »sB 
afaaeatin  each  foot.     There  was  slight  power  of  volantarilroa-fc 
tractiog  the  mnscles  on  the  front  of  each  thi^h.  but  hewasoniUfB 
to  contract  in  the  least  those  on  the  front  of  either  1^  belor  tkH 
knee.     A  sens-  of  nambneas  and  weight  was  complained  of  in  (lA  H 
leg,  and  oocasionallv  a  '  throbbing  ran  down  the  left  thigt  lalfl 
calf-'     For  the  first  two  or  three  weeks  also  he  had  saffered  &ail 
'  pins  and  needles '  in  his  legs.     But  at  no   time   apparentljUl 
there  been  any  actual  pains  in  his  est remities  or  inTolaatarT  niB-fl 
cnlar  contraction.     The  power  of  the  sphincter  ani  was  non^l 
that  of  the  bladder  impaired  to  a  slight    extent.      The  mmdaj 
about  the  mouth  showed  the  reaction  of  degeneration.     In  thcse^l 
the  arms  the  reaction  of  faradism  was  greatly  diminished  whilst iJ 
those  of  the  legs,  below  the  knees,  it  was  quite  absent  ■  in  the  w| 
thigh  it  was  greatly  diminished.     (The  right  lower  extremitf  uttj 
lame  and  wasted  from  an  old  attack  of  infantile  paralysis.)     Bntill 
no  part  of  the  upper  or  lower  extremitieswas  there  increased  actUB^ 
to  slow  intermissions  of  the  galvanic  current.     In  the  face  howe«r, 
this  was  marked.     The  facial  muscles  reacted  to  interruptions  of » 
current  fn>m  six  cells  (Stohrer),     His  attacks  had  commenced  one 
month  previously  with  numbness  in  the  finger-ends,  followed  on  tliv 
same  day  by  weakness  in  the  legs,  which  increased  next  day  and 
was  tlieii  accompanied  by  numbnt-ss  about  the  calves,  thighs  and 
buttocks.     The  weakness  increased  day  by  day,  and  a  week  after 
the  beginning  of  his  illm-ss  he  had  the  sensation  of  a   tigJit  baud 
round  his  abdomen.     A  few  days  later  he  could  use  neither  arms 
nor  legs.     The  difficulty  of  swallowing  was  not  obsein-ed   till  a 
fortnight  after  the  onset.     There  bad  been  no  fever.     There  was 
nothing  abnonunl  in  the  mental  condition,  nor  in  the  lieart,  longs, 
and  kidneys.     The  patient  was  at  once  admitted  and  placed  on  a 
watei^bed-     For  twenty-four  hours  his  condition  was  one  of  immi- 
nent danger  from  the  state  of  respiration.     As  there  was  a  6^-phiiitic 
history,  he  was  treated  wiih  iodide  of  iwtassium,  and  later  with 
mfrcury.     He  soon  began  to  improve,  and  in  six  months  was  able 
to  resume  his  employment.    A  few  inontlis  later  I  showed  him  at 
the  Clinical  Society,  entirely  recovered." 
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I  have  also  recently  seen  a  man,  aged  fifty-four,  who  had  suffered 
from  syphilis  for  many  years,  in  whom  a  gradual  paralysis  of  the 
parts  supplied  by  the  nlnar  nerve  commenced  ten  years  before  he 
came  under  my  notice. 

I  found  the  hand  clawed,  the  interossei  muscles  and  those  forming 
the  ball  of  the  little  finger  extremely  wasted,  and  very  definite 
atrophy  of  the  ulnar  side  of  the  forearm.  The  skin  supplied  by 
the  ulnar  nerve  was  almost  quite  anaesthetic.  The  ulnar  nerve 
itself  could  be  easily  felt  behind  the  elbow  as  a  thick,  hard  cord, 
not  less  than  four  or  five  times  its  natural  'size,  the  thickening 
extending  along  the  trunk  for  about  two  inches.  It  was  very 
slightly  painful  or  tender.  I  could  not  persuade  the  patient  to 
continue  treatment,  and  when  I  last  saw  him,  six  months  later,  his 
condition  was  unaltered. 

Rheumatic  Neuritis.— It  would  appear  that  rheumatism, 
which  spares  neither  joints  nor  muscles,  may  also  affect  the  nerves. 
Whether  some  of  the  cases  of  so-called  muscular  rheumatism  are 
not  really  cases  of  neuritis  I  think  we  may  well  doubt.  For  my 
own  part,  I  think  they  are,  and  those  instances  which  are  not  un- 
common of  muscular  paralysis  and  wasting  in  rheumatic  patients, 
seem  to  me  to  strongly  favour  such  a  view.  For  not  only  may  the 
muscles  be  paralysed  and  waste  in  such  patients,  but  their  reaction 
to  faradism  may  be  much  impaired.  Perhaps  further  investiga- 
tions may  bring  more  light  to  bear  on  the  subject. 

In  the  following  case  a  neuritis  of  the  sciatic,  with  muscular 
wasting  and  diminished  faradic  contractility,  was  supposed  by 
Dr.  Buzzard  to  be  due  to  rheumatism : — 

Case  II. — Buzzard* — Rheumatic  Neuritis, 

The  patient  was  a  man,  aged  sixty-two.  Two  months  before 
coming  under  notice  he  was  attacked  with  severe  pains  in  the 
lumbo-sacral  region  and  about  the  hip.  In  the  course  of  three  days 
he  lost  the  use  of  his  right  leg,  and  suffered  from  "  dragging  "  pains 
in  the  thigh  and  leg.  Three  days  before  he  came  to  the  hospital 
the  left  leg  was  attacked  by  similar  pains  and  became  weak.  He 
was  found  to  be  in  a  worn  and  haggard  state,  unable  to  walk,  and 
in  great  pain.  The  faradic  excitability  of  the  right  thigh  was 
much  diminished  and  the  muscles  were  wasted.  There  was  some 
tenderness  over  the  lumbar  vertebra?.    Patellar  reflex  normal  in 

•  Lancet,  Dec.  12,  1885. 
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q^B^ ;  no  aoUe  cVmim.    Uader  tweabment  far  lo-fnB  d^ 
iodid*  at  polMiiaw  tbe  patiott  qvidUy  cxmraleand. 

la  Ibe  next  eMe  it  is  (m^^h  doubcfal  whetber  tk  ^a^ 
vti«  doe  to  itiLiimiriM  or  to  gmrt.  I  tlunk.  lunrenr.  ifac  d 
eertainlr  point  to  ■  aeaotie  origin. 

Ante^JutU  <t»i  CtJAum  i/As  Tif  t^tJh*  LUtU  Fimftr,  wiA  h 

3.  B.,  BgtJ  nxiT-«nm,  -ne  admitted  into  St.  IWtUoai 
BoqMtal  CO  Dpc.  3r,  1884.  He  had  saffened  from  ibnaB 
For  MOM)  weeks  pui  his  little  finger  had  been  qnh^  ■■■■ifci 
eodd,  and  dniFrllrd.  On  cmminalion,  the  little  Sng^r  on  tk 
hand  ma  finnd  to  b^  whiti*,  ehriv^Ut^.  and  numb,  b  cb 
boirever,  br  ni»^  lu  the  natanJ  tftDperatare  wht-u  wta|y< 
ODttoo-wovL  NVhcn  cold  it  was  paiofol,  but  if  kept  wvn 
ndTCTvd  no  pain.  Tlie  patipiil  was  treated  with  qaiiun«  u 
liberal  diet.  The  little  finger  was  kept  warm,  and  the  arm 
gal^-anixcd.  No  improveount  followed.  The  rlectrical  reaa 
wrre  normal. 

KiTcral  int«n«tuig  casi-s  of  a  similar  nature  have  also  I 
recorded  by  I>r.  Uadden.*  In  one  of  these  a  woman,  who 
suffered  from  acute  rfaeamatism,  had  glossv  skin,  anse£tfa«aa, 
muHcular  wastiug;  and  another  patient,  a  man,  bad  anjesthesi 
[Hirtfl  of  thi-  hnixls.  nrms,  and  fe€-t,  with  fibrillar  twitchiagsof 
li'g  imiftcl'-B. 

Gtonty  Neuritis. — Had  it  not  been  for  the  recently  pnUii 
lectures  by  Dr.  Buzzard  I  should  not  have  aUnded  to  thin  vai 
of  neuritiH,  for  I  have  neither  seen  a  case  nor  have  I  r«ad  of 
Having  no  knowledge  of  the  subject  myself,  I  shall  thew 
itieri'ly  (juote  tlie  following  extract  from  Dr.  Buzzard.f  from  whii 
will  1)0  Hi'cji  Hint  our  knowli'dge  of  this  subject  is  yot  vtrv  yju 

'■('iiHrs  of  this  ileHcription  nre  not  unconimon,  and  frt-quf 
givi'  Mho  to  u  great  deal  of  anxiety,  A  gonty  patient  who  is 
'iiiildli!  ago  in  prone,  as  we  well  kiuiw,  to  disease  of  the  hi 
V"sn,.|s  and  kidiieyH.  An  attack  of  iiiinihuess  niul  iiaralvfis 
liiiil.,  in  |||,.s(,  cii-eiinislancef",  is  iintiirjiliy  liable  to  be  r\-fe 
williuut  licBiliition  (o  a  coitral  lesioii-ha'nmrrhnge  or  throuib 

•   flmiral  S.Kifl,i''  Tnni'„ctwn>.  vol.  !niii. 
t  Imuo'I,  Nuv.  :S,  iSSs. 
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b  That  this  supposition  is  far  more  often  than  not  correct  is  cer- 
■  tainly  the  case,  but  every  now  and  then  we  meet  with  examples 
like  the  one  described,  which  show  the  necessity  of  bearing  in 
^  mind  the  possibility  of  a  peripheral  cause'in  such  an  attack.  The 
question  of  the  possibility  of  gout  causing  neuritis  was  referred  to 
by  Mr.  Hutchinson  in  the  Bowman  Lecture  at  the  Ophthalmological 
Society  last  year.  He  adduced  some  instances  which  appeared  to 
point  to  neuritis  of  the  optic  nerve  originating  in  gout,  as  well  as 
others  suggesting  the  occurrence  of  neuritis  in  other  parts  of  the 
nervous  system  from  a  similar  cause.  I  have  very  little  doubt 
that  neuritis  is  not  seldom  due  to  the  presence  of  gout ;  the  diffi- 
culty of  proof  is  of  course  extremely  great.  I  cannot  lay  claim  to 
adduce  anything  which  is  absolutely  positive  upon  this  point,  but 
some  clinical  observations,  and  especially  certain  electrical  exami- 
nations which  I  have  made,  appear  to  lend  considerable  strength 
to  this  view. 

*'  An  old  friend  of  mine,  a  member  of  our  profession,  sent  for  me 
a  few  months  since  in  a  state  of  alarm,  having  woke  up  in  the 
morning  with  numbness  in  the  arms,  which  was  at  first  slight,  and 
affected  the  side  on  which  he  was  lying,  the  left  much  more  than 
the  right.  In  the  course  of  a  few  hours  it  had  grown  rapidly 
worse,  and  was  accompanied  by  pain  in  the  shoulders.  There 
was  considerable  loss  of  ]X)wer  in  the  arms.  I  found  that  he  had 
had  a  characteristic  attack  of  gout  in  the  ball  of  one  big  toe  some 
six  years  previously,  and  more  than  once  had  suffered  badly  from 
lumbago.  He  had  been  liable  to  pains  in  the  shoulders  for  many 
years,  and  on  several  occasions  had  been  troubled  with  sciatica.  I 
was  able  to  reassure  him  unreservedly,  and  treatment  directed 
entirely  to  his  gouty  habit  brought  about  immediate  improvement 
and  complete  recovery  in  no  great  time. 

"  It  is  not  certain  that  we  are  justified  in  applying  the  term 
*  neuritis '  to  such  cases  as  this,  with  the  small  amount  of  evidence 
of  the  pathological  condition  which  is  usually  to  be  obtained. 
The  contrast  as  regards  the  number  and  severity  of  the  symptoms 
with  such  a  case  as  that  of  the  young  woman  which  I  first 
described,  is  very  striking;  but  it  appears  to  me  that  we  have 
only  to  imagine  a  like  affection  of  the  nerves,  though  compara- 
tively of  ver}^  slight  kind,  to  explain  the  symptoms  of  nerve  lesion 
observed  in  gouty  patients.  Not  only  are  both  the  motor  and 
sensory  fibres  oflen  involved  in  these  circumstances,  but  it  fre- 
quently happens  that  there  are  signs  of  the  vaso-motor  fibres 
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rf  tie  extremitK 
in  iriiicfc,  aioo^ 
there  WW 
habit,  there 
atoAm^  of  the  Idtot  extremity!. 
TUa  exteaded  baU-^waf  vp  caeh  leg.  Aa  therr  w^  nothing'  n 
the  stite  of  the  heart,  kalne^  or  liver  to  e^Uin  the  dropaol 
coodhioo,  it  Btema  quite  poaaUe  that  tlie  caose  ctf  it^  as  we-U  ws  of 
the  pants,  mar  Ue  in  iiieiiritis,  which  tmolrvs  both  i—^niy  wti 
TMo-mot or  fibres. 

''  El««tncal  examination  will  often  gnv  a  good  deal  oC 
to  the  Tieir  that  these  are  cases  of  sli^rht  neuritis : — 

''  A  ladr,  aged  fifty-two.  complained  that  her  left  hand  would 
close  during  the  night,  and  thai  she  coold  not  get  it  open  waia 
without  dreadfnl  pain  at  the  wrisi  and  np  the  fingers.  It  wmU 
be  found  icy  cold.  Some  time  previously,  her  left  arm,  and  to  a 
less  extent  the  right  arm  and  the  toes  of  either  foot,  woald  'goto 
sleep.'  On  t-xaminatioQ  she  complained  of  pain,  pricking,  and 
tingling  in  the  thumb  and  first  three  fingers,  as  well  a«  slighi 
numbness  and  coldness  in  the  toes.  Occasionaliy  there  would  be 
a  dart  of  pain  down  the  arm  and  finger.  She  was  a  healthy- 
looking  woman,  who  presented  no  signs  of  degenerative  cbanws. 
Her  longue  was  clean.  She  had  usually  enjtjyed  good  health, 
except  for  what  she  called  rheumatism  and  occasional  attacks  of 
indigestion.  In  these  there  would  be  acid  risings,  with  bilious 
vomiting  and  palpitation  of  the  heart.  She  was  troubled  also 
w^nietimes  with  Hushes  of  heat,  and  according  to  her  account  her 
stomach  was  eaeily  put  out.  Her  urine  was  described  as  being 
thick.  Kxaminatiou  with  induced  electrical  currents  showed  that 
the  intrinsic  muscles  of  the  left  thumb  were  k'ss  excitable  than 
those  of  the  right,  and  to  a  marked  degr<?e  less  excitable  than  the 
corresponding  muscles  of  a  healthy  subject.  Inquiry  into  the 
history  elicited  that  the  patient's  father  bad  suffered  badly  from 
gout,  aud  that  she  herself  drauk  a  great  der.l  of  sherry  and  occa- 
sionally nleo  whisky,'' 
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CHAPTER  XXVI. 

MULTIPLE     NEUBITIS. 

Alcoholic  Neuritis. — The  subject  of  alcoholic  paralysis  is 
one  that  lies  almost  entirely  within  the  domain  of  medicine,  yet 
not  so  completely  but  that  I  may  venture  to  allude  to  it. 

Until  within  very  recent  years  the  paralysis  which  was  noticed 
in  patients  who  were  heavy  drinkers  was  attributed  to  disease  of 
the  spinal  cord,  and  although  some  cases  may  be  due  to  this  cause, 
yet  we  are  now  in  a  position  to  affirm  that  such  paralysis  may  be 
present  in  its  worst  and  most  acute  form,  and  may  lead  to  fatal 
results  in  patients  in  whom  no  disease  of  the  spinal  cord  exists. 
Further,  in  such  cases  disease  of  the  nerves  has  now  been  demon- 
strated, and  it  has  been  shown  that  the  nen^e  may  either  be  the 
seat  of  genuine  chronic  inflammation  with  formation  of  fibrous 
tissue  and  constriction  of  the  nerve-tubules,  or  else  of  simple 
degenerative  changes  with  gradual  destruction  of  the  axis 
cylinders  and  white  substance  of  Schwann.  Alcoholic  paralysis 
is  usually  described  as  affecting  all  the  extremities,  yet  I  am 
inclined  to  believe  that  in  some  cases  a  purely  local  neuritis  may 
be  due  to  alcohol,  and  in  this  opinion  I  am  strengthened  by  the 
experience  of  Dr.  Steavenson,  the  electrician  to  St.  Bartholomew  s 
Jfospital.  He  has  kindly  placed  at  my  disposal  the  notes  of 
several  patients  who  have  been  under  his  treatment  for  localizi^d 
neuritis,  with  resulting  paralysis,  in  whom,  beyond  a  clear  history 
of  alcoholic  intemperance,  no  cause  could  be  discovered.  In  these 
cases  the  muscles  most  usually  affected  were  the  peronei  and  the 
tibialis  anticus,  and  as  confirmatory  evidence  it  is  noticeable  that 
these  are  just  the  muscles  most  markedly  affected  in  cases  of  multiple 
neuritis  due  to  alcohol.  Further,  the  diminution  of  faradic  irrita- 
bility and  the  reaction  of  degeneration  makes  it  almost  certain 
that  in  them  there  was  a  genuine  neuritis  and  not  a  mere  myopathy. 
Tlie   multiple  form   of  neuritis    due  to   alcohol   does  not    very 
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drinker,  but  especially  so  for  the  last  twelve  months.  She  had 
been  married  thirteen  years,  but  had  no  children.  Four  months 
before  admission  she  began  to  have  pain  in  the  head  and  twitching 
of  the  face  and  hands.  She  had  fallen  down  unconscious  several 
times.  Ten  days  before  admission  she  lost  the  use  of  her  legs. 
On  admission  the  legs  and  thighs  were  cedematons,  and  she  had 
retention  of  urine.  The  legs  were  almost  powerless.  Patellar 
tendon  reflex  was  absent.  Sensation  was  fairly  good.  She  soon 
became  delirious.  The  paralysis  of  the  legs  and  arms  became 
marked,  and  the  muscles  failed  to  respond  to  the  strongest  inter- 
rupted current.  Sensation  was  noticed  later  on  to  be  decidedly 
delayed.  The  patient  died.  The  post-mortem  showed  no  changes 
in  the  brain  or  spinal  cord.     The  ner\'es  were  not  examined. 

Had  den  .* — Alroholie  Pa  ralt/sis, 

A  woman,  aged  forty-two,  who  had  been  drinking  freely  and  had 
had  delirium  tremens,  was  admitted  into  St.  Thomas's  Hospital. 
Weakness  of  the  legs  came  on  three  months  before  admission,  and 
for  the  last  six  weeks  she  had  not  walked  without  assistance.  On 
admission  she  complained  of  severe  pains,  which  started  in  the 
great  toe  and  passed  up  to  the  hip,  coming  on  in  paroxysms.  There 
was  no  loss  of  control  over  the  bladder  and  rectum.  She  slept 
very  little,  and  had  delusions  at  night.  Tlie  arms  were  wasted, 
and  there  was  wrist-drop  on  each  side.  All  the  muscles  of  the  arms 
were  weak,  but  the  extensors  were  weaker  than  the  flexors.  The 
reflexes  were  absent.  Muscular  sense  normal :  sensation  nonnal. 
Great  weakness  of  the  muscles  of  the  trunk.  A'oice  feeble.  No 
ana?sthesia  of  the  trunk  and  no  superficial  reflexes.  Lt^gs  emaciated 
and  painful  when  touched  or  moved.  She  could  move  them  slightly, 
but  they  were  kept  drawn  up.  The  power  of  localizing  sensory  im- 
pressions was  impaired.  No  affection  of  the  cranial  nerves.  Later, 
the  improvement  of  sensation  was  more  general,  and  the  shooting 
pains  persisted.  Before  death  a  number  of  bulla?  appeared  on  the 
limbs.  The  electrical  condition  of  the  muscles  and  nerves  was 
unfortunately  not  ascertained.  The  patient  died.  The  post-mortem 
l^howed  broncho-pneumonia  and  cirrhosis  of  the  liver.  Brain 
atrophied  in  the  frontal  region.  The  spinal  cord,  examined  micro- 
scopically, was  found  healthy.  In  the  right  sciatic  nerve  the  nerve- 
1  ubes  were  much  reduced  in  size.     The  endoneurium  and  neuri- 

♦   Trans,  of  tlie  PatJiological  ^Society,  vol.  xxxvi.  p.  51  ;    British  Medical  Journal^ 
Oct.  25,  1884,  p.  813. 
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lemma  were  much  tliickened.  but  not  the  perineurium.  In  puti 
tlicre  were  areas  made  up  of  thickened  connective  tissoe  and  uas 
cylindtTS.  The  change  was  more  advanced  in  the  centres  of  th' 
bundlfa,  where  there  wt-ro  largf  strands  of  new  connective  tisane. 
There  was  no  sepnentation  of  the  myeline.  Thf  lesion  found 
was  therefore  perineuritis  or  cirrhosis,  and  the  ati-ophy  of  the 
nerve  elements  was  a  secondary  condition.  The  riglit  median 
nerve  showed  similar  but  less  marked  changes.  Between  the 
fibres  of  the  gastrocnemius  there  were  rows  of  de-eplv  stained 
nuclei,  in  some  parts  taking  the  place  of  the  muscular  fibres 
Tlie  muscle  corpuscles  were  increased.  The  fibres  were  atrophied. 
and  showed  wiuie  early  granular  change. 

IdiopatMc  Multiple  Neuritis.  ^  The  multiple  neuiitis 
which  results  from  alcohol  differs  but  little,  as  1  have  already 
mentioned,  from  other  cases  of  multiple  neuritis  which  own  no 
such  cause,  and  which,  for  want  of  a  better  name,  are  often  called 
idiopathic.  I  believe  that  the  earliest  published  case  of  this 
affection  ia  recorded  by  Dunifnil.*  The  patient  was  a  man, 
aged  seventy-one,  who,  after  suffering  from  numbness  of  the 
feet  and  hands  for  two  weeks,  was  suddenly  seized  with  weak- 
ness in  the  left  arm  and  leg,  shortly  followed  by  general 
paralysis  and  atrophy  of  the  muscles  of  both  the  upper  and 
lower  extremities,  and  in  four  and  a  half  months  by  death. 
A  post-mortem  examination  showed  that  the  brain  and  spinxl 
cord  were  healthy,  but  that  the  nen^es  were  the  seat  of  d^-genera- 
tive  changes.  Two  years  later  another  similai-  case  was  reported 
by  the  same  writer,!  but  in  it  the  spinal  cord  also  presented 
degeiierat io)i  of  the  nerve-fibres. 

Since  this  time  cases  have  been  published  by  Eichorst,  Leydeu, 
and  Joffro)'.  and  after  1 879  by  numerous  obst'r\-ers.  From  theee 
I  have  selected  such  as  appear  to  me  to  give  the  best  clinical  and 
pathological  insight  into  the  disease  in  question. 

Jiifhorst-X — A  man,  aged  sixty-six,  after  suffering  for  eoms 
weeks  from  symptoms  of  quotidian  ague,  was  suddenly  seized  with 
severe  pain  and  paralysis  of  the  left  superficial  peroneal  nerve. 
The  limb  sweated,  felt  warm,  and  the  skin  was  very  red.  Verr 
soon  there  was  cutaneous  anseathesia,  and  in  twenty-four  hoan 
both  the  affected  nerve  and  the  muscles  supplied  by  it  ceased  to 
t  JhUl.,  1S86,  Ko.  4. 
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respond  to  the  induced  current.  After  a  week  the  deep  peroneal 
nerve  on  the  left  side,  the  crural  and  sciatic  nerves,  those  of  the 
left  forearm  and  upper  arm,  and  those  of  the  right  arm  were 
attacked.  The  paralysed  limbs  became  oedematous,  pin-point 
haemorrhages  appeared  on  the  forearm,  and  two  weeks  later  there 
was  albuminuria.  Twenty-four  hours  before  death  there  was  com- 
plete blindness,  followed  by  unconsciousness  and  coma.  At  the 
post-mortem  examination  the  brain  and  spinal  cord  were  found 
normal,  but  the  peripheral  nerves  were  everywhere  extensively 
diseased  and  degenerated. 

In  1 879,  Jdffroy*  published  several  cases,  the  most  imjwrtant  of 
which  is  the  following  : 

A  woman,  aged  thirty-three,  suffering  from  phthisis,  was 
admitted  into  hospital  with  paralysis  of  the  lower  limbs.  The 
paralysis  spread  upwards,  but  the  senses  of  touch,  pain,  and 
temperature  remained  normal.  There  was  no  ataxy  of  the  hands, 
but  the  patient  lost  all  knowledge  of  the  position  of  her  feet. 
Twenty  days  later  her  arms  were  affected  with  muscular  tremors, 
atrophy,  and  incoordination  of  the  muscles.  She  died  of  phthisis, 
and  a  post-mortem  examination  showed  degeneration  of  the  peri- 
pheral nerves,  but  the  brain  and  spinal  cord  were  healthy,  except 
for  some  chronic  cerebral  meningitis. 

Grainger  Stewart, — Paralysis  of  the  Hamh  and  Feet  from 

Diseaj^e  of  the  Nerves, 

Case  I. — J.  I.,  a  clerk,  aged  fifty-two,  was  admitted  into  the 
Royal  Infirmar}',  Edinburgh,  Feb.  18,  1 880,  complaining  of  weak- 
ness, stiffness,  and  pains  in  hands  and  feet,  which  had  lasted  for 
six  weeks.  His  father  had  died  from  hemiplegia  at  the  age  of 
eiglity-five.  He  had  himself  been  temperate,  and  lived  under 
healthy  conditions.  He  had  had  no  important  disease  prior  to  the 
commencement  of  the  illness  for  which  he  sought  advice.  He 
stated  that  in  the  beginning  of  Dec.  1879  he  fell  down  a  stair, 
and  was  considerably  bruised  and  shaken.  On  the  following  day 
he  had  some  rheumatic  pains,  which  came  and  went  during  the 
succeeding  week.  About  ten  days  or  a  fortnight  later  he  began 
to  experience  a  feeling  of  tingling  and  numbness  in  his  hands  and 

♦  Archives  de  Phyn.,  vol.  vi.  p.    172 ;  quoted  by  Stewart,  E(linhtirg\  Medical 
Journal,  1884.    ' 


47* 


mS£A8£S  OF  NERVEa 


feet,  with  stiffness  in  the  joints  of  the  hands,  and 
grasping  and  in  walking,  swelling  of  thp  feet  ar 
severe  cutting  pains  both  in  the  hands  and  the  fei 
symptomB  gradually  increased  in  severity  until  n« 
admission  he  was  pale  but  not  cachectic-looking.  T 
right  axilla,  99.°8 ;  in  left,  99.°2.  There  was  no 
normality'  excepting  in  the  nervous  sj'stem.  Sens 
He  complained  of  severe  cutting  pain  of  an  interm 
ter  in  hands  and  feet,  increased  on  pressure,  espccii 
or  plantar  surfaces,  and  aggravated  by  movements 
such  as  lying  over  on  his  side  or  bending  his  baci 
pain  there  was  a  feeling  o£  numbness,  but  the  ting) 
of  which  he  had  previously  complained  had  disapp< 
was  no  girdle-pain,  formication,  or  giddiness.  ! 
touch  was  greatly  diminished  in  both  hands,  sligh 
forearms,  normal  above  the  elbows.  It  was 
diminished  and  delayed  in  both  feet,  and  to  a  less 
legs.  Sensibility  to  heat  and  tickling  were  eo: 
affected.  The  i>erception  of  painful  impressions  wa* 
felt  acutely,  a  distinct  interval  elapsing  between 
hand  and  its  perception  ;  but  a  slight  pinch  was  fe 
painful,  and  the  pain  persisted  longer  than  normal  ai 
siderabJe  reflex  movements.  The  muscular  sense  in  t 
feet,  as  tested  by  pointing  and  by  the  application  of 
diminished,  but  the  sense  of  pressure  still  more  so. 
ing,  taste,  and  smell  were  all  normal.  Motor  fa: 
iirganic  ivtiex  functions  wtTe  nomial ;  the  skin  refle: 
wlii'n  slight  stimulus  was  applied  to  soles,  but  exaj 
tending  to  become  general  and  painful  when  the  i 
strong.  Patellar  tendon  reflex  was  lost,  Volnntaiy 
greatly  impaired  in  the  hands  and  feet,  all  the  grouj 
being  weakened,  but  those  of  the  fingers  and  toet 
p,iralyse(l.      The  nuiscles  reK]x>nded   to   some  extcii 
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fibrillar  twitchings  of  the  muscles.  Cerebral  and  mental  func- 
tions were  normal.  The  cranium  and  spine  were  also  normal. 
The  treatment  at  first  was  by  means  of  the  liquid  extract  of  ergot 
(l\xx  every  four  hours),  and  afterwards  by  the  application  of  the 
interrupted  current  to  the  paralysed  part.  A  degree  of  improve- 
ment soon  manifested  itself,  and  on  May  26th,  three  months  after 
admission,  the  condition  was  as  follows:  Pain  had  disappeared, 
numbness  continued,  but  to  a  less  extent.  It  was  more  marked 
in  the  right  than  the  left  hand.  Sensibility  to  all  kinds  of  im- 
pressions correspondingly  impaired.  Motor  power,  although  still 
diminished,  greatly  better.  The  muscles  of  the  affected  districts 
much  wasted ;  and  though  the  pain  had  disappeared  from  the 
joints,  there  was  a  good  deal  of  stiffness. 

On  July  15th  the  sensibility  was  almost  normal.  The  patient 
could  distinguish  the  weight  and  pressure  of  a  half-sovereign 
from  that  of  a  sixpence  put  into  his  hand.  Skin  and  patellar 
tendon  reflex  were  normal.  Voluntary  motion  is  slowly  returning, 
the  patient  being  able  now  to  write  his  name  with  a  little  effort, 
and  to  stand,  although  not  yet  able  to  walk. 

On  Sept.  23rd  the  sensory  functions  were  normal,  the  skin  and 
patellar  tendon  reflex  rather  exaggerated.  Voluntary  movements 
of  hands  were  almost  completely  normal,  except  in  respect  of 
flexion  of  the  distal  phalanges.  Patient  could  walk  about  quite 
well,  but  moved  the  feet  en  maAS«\  the  toes  playing  imperft^ctly, 
although  he  could  move  them  when  sitting.  The  skin  was  better 
nourished,  the  nails  much  cur\'ed.  The  muscles  of  the  arms  and 
legs,  which  had  been  greatly  wasted,  were  gradually  recovering 
their  normal  volume. 

Case  II. — J.  H.,  aged  fifty-one,  a  weaver,  employed  in  the 
Blind  Asylum,  was  admitted  to  the  Royal  Infirmary,  June  11, 
1880,  complaining  of  weakness  and  numbness  in  hands  and 
feet,  with  pain  in  the  back.  He  had  been  ill  for  twelve  days. 
Family  and  personal  history  were  unimportant.  The  patient 
stated  that  on  June  6th  he  had,  after  sleeping  for  a  couple. of 
hours  on  a  sofa,  felt  on  rising  that  he  was  chilly,  and  had  a 
numbness  and  weakness  in  both  legs  and  feet,  as  if  they  were 
'•  sleeping.''  The  following  day  the  symptoms  continued,  but  he 
managed  to  work,  although  feeling  the  extremities  cold  and 
with  '*  pins  and  needles."  During  the  following  da;y  a  further 
increase  of  discomfort  took  place,  so  that  on  the  next  he  wea. 
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uDttbli;  to  go  to  work.  On  the  I  ith  lie  was  abli*  to  walk  tw 
Bluid  Asylum  to  the  Infii-iiiary,  a  distance  of  about  a  quaite 
mile,  but  with  considerable  difliculty  and  gjvnt  aiieasines! 
the  effort  was  foUowi-d  by  a  feeling  of  iuleuse  fatigue, 
days  after  the  feet  hod  become  affected  the  hands  becu 
vulved  in  a  precisely  similar  manner.  On  adniisaion  ther 
nothing  wrong  except  in  connection  with  the  nen'ons  sj 
Sensory  functions :  Pain  was  felt  in  the  small  of  the 
on  the  slightest  movement,  bat  was  not  severe.  He 
plained  of  feelings  of  coldness,  formication,  and  nambnt 
the  feet  and  tips  of  the  fingers.  Sensibility  to  tonch  wai 
tinctly  inipairt?d  in  the  parts  in  which  the  aboonnal  sena 
were  localized.  ITie  right  hand  and  foot  were  worse  thai 
left,  .Sensibility  to  heat  and  cold  distinctly  diminished;  to 
natural.  The  raiisculnr  sense  and  the  special  st.*iises  were  at 
Motor  functions  :  The  organic  reflexes  were  natural.  Tlw 
reflex  absent  in  right  foot,  diminished  in  left.  I'utellar  ti 
reflex  absent  in  lx)th  leps.      Passive  motion  of  all   the  limh 


normal.     \'oliinlarv  motion  «as  lost  in  the  toes. 


.erj-  imp 


at  the  ankles,  nonna!  at  the  knees  and  hijis.  The  hands,  pa 
larly  the  right,  were  much  weakened.  The  movements  of  the  H 
fingers,  and  tlinmbs,  although  feeble,  were  not  lost.  The  pi 
could  neither  walk  nor  stand  misupported.  Co-ordination  se 
impaired.  He  could  not  write,  and  had  the  ga-aleat  ditScu 
buttoning  an  easy  button.  A'aso-motor  and  nutritive  fund 
The  feet,  and  to  Bome  extent  the  bauds,  were  oxlematouB. 
mnscles  of  the  affected  parts  were  flabby  antl  undergoing  air 
The  cerebral  and  meutal  fuuctions  were  natural,  and  thi'  spin 
hibited  no  ciinature  or  ])ain  on  percussion.  He  was  orderw 
drachm  of  liquid  extract  of  ergot  three  times  a  day.  Uurinj 
following  fortnight  there  was  a  good  deal  of  constipation,  and  t 
what  later  a  girtlle-paiu  was  complained  of  round  the  abdoinci 
the  lalter  part  of  July  it  was  occasionally  neceseary  to  dra' 
the  urine  by  catheter. 

Ou  Aug.  1 2th  there  was  some  iMiin  round  the  aMunien  i 
feeling  as  of  a  tight  bandage  over  both  feet.  The  sensibili 
touch  diminished  in  the  feet.  Moderate  heat  was  perceived 
rectly,  but  slowly;  great  heat  was  perceived  instant oneonaly. 
of  other  kinds  was  felt  naturally  :  special  senses  nataral.  Orj 
reflex  functions  interfered  with  in  respect  of  micturitioa 
defaM»ition,  the  former  ajiparently  by  spasm,  but  less  tw 
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than  before.  Skin  reflex  of  soles  diminished.  Patellar  tendon 
reflex  lost  in  both  legs.  Voluntary  motion  slightly  improved  in 
the  legs ;  in  the  hands  now  practically  restored. 

During  September  improvement  went  on.  Towards  the  end  of 
it  he  was  able  to  walk  a  few  steps  with  the  aid  of  another  patient. 
In  the  end  of  October  he  was  able  to  walk  a  distance  of  an  eighth 
of  a  mile.  Since  that  time  he  has  been  steadily  improving.  During 
the  later  stages  of  the  case  strychnia  was  substituted  for  the  ergot 
which  had  been  used  at  first. 

Case  III. — G.  F.,  aged  thirty-one,  hotel-keeper,  was  admitted  to 
the  Royal  Infirmary,  Nov.  8,  1880,  complaining  of  general  weakness, 
pain,  stiffness,  and  loss  of  power  in  hands  and  legs,  and  confused 
vision.  He  was  a  German  by  birth,  had  been  employed  in  various 
hotels,  and  had  recently  become  proprietor  of  an  hotel  and  got 
married.  Early  in  August  he  noticed  a  weakness  in  the  legs  and 
a  dancing  of  objects  before  his  eyes.  In  September  pain  came  on 
in  the  legs.  It  was  of  a  prickly  character,  and  gradually  increased. 
Towards  the  end  of  October  a  similar  feeling  came  on  in  the 
fingers,  and  afterwards  the  hands,  the  feeling  being  accompanied 
with  loss  of  power  and  stiffness,  the  symptoms  also  becoming 
gradually  more  intense.  On  admission  it  was  found  that  there  was 
nothing  important  wrong  except  in  the  nervous  system.  Sensorj' 
functions :  He  had  pain  of  a  tingling  character  in  both  legs,  from 
the  knee  to  the  dorsum  of  the  foot,  with  numbness ;  a  feeling  of 
cold  in  the  toes  and  plantar  surfaces ;  so  also  in  the  hands,  but  to  a 
less  extent.  There  was  no  girdle-pain,  formication,  or  giddiness. 
Sensibility  to  touch  was  diminished  in  the  legs  below  the  knees, 
and  in  the  hands.  The  transmission  of  impressions  was  delayed, 
and  he  had  difficulty  in  localizing  them.  Sensibility  to  heat, 
tickling,  and  pain  were  all  diminished.  Muscular  sense :  Normal 
in  the  hands,  appeared  almost  absent  in  right  foot,  and  diminished 
in  left.  Sight  appeared  normal,  but  he  complained  of  objects 
dancing  before  the  ey^s.  There  was  no  nystagmus ;  the  other 
special  senses  were  normal.  Motor  functions:  Organic  reflex 
functions  normal ;  the  skin  reflex  absent  in  soles  ;  the  cremasteric 
reflex  and  that  of  the  trunk  well  marked  ;  the  patellar  tendon  reflex 
absent  in  both  legs;  voluntaiy  motion  was  greatly  impaired  in 
legs  and  hands;  the  fingers  remained  in  a  semiflexed  position; 
electric  sensibility  and  irritability  much  diminished  in  legs  and 
forearms,   specially  the   extensor   muscles;  attempt  to   use   the 


muscles  produced  gn-at  pain.  Vaso-motor  and  nutritirel 
wi-re  normal.  Cerebral  and  mental  functiona  were- 
impaired.  He  was  drowsy,  memory  imperfect.  Altlioiigli  he 
versed  tolerably  well,  he  made  mistakes — sach  aa  calling  rwij 
■Sunday.     The  cranium  and  spine  were  normal. 

On  the  i/th  some^  de^jri-e  of  improrement  is  reported  to 
existed,  but  a  few  days  later  tlie  jiatient  was  seized  with  croo 
pneumonia  of  both  lungs,  of  which  he  died  on  the  4th  of  Dtrcw 
On  post-mortem  examination  the  spinal  coi^  in  the  hlgbrst 
vical  and  lowest  dorsal  regions  was  found  to  l>e  lieaJtby.  but  i 
cervical  enlargement,  and  to  a  less  extent   in   the  lutnbu-, 

what  appeared  to  be  certain  tractfl  of  secondarj-  degenen 
They  were  extremely  shaqily  defined  at  the  margin,  but  very  i 
and  affected  only  the  colnrans  of  Goll  and  the  out«rmoE^ 
particularly  towards  the  back  of  the  lateral  cohimn.  '•  Them* 
ulnar,  and  tibial  nerveu  showed  more  notable  change  than 
other  part.  Ijooked  at  with  a  low  power  in  transver»  bp> 
certain  bundles  of  nerve-fibres  appeared  to  be  lotally  deat 
from  what  looked  like  fatty  degeneration;  others  wen- onlv 
tially  destroyed,  while  some  were  comparatively  healthy.  .  .  , 
the  medians  there  was  hardly  a  sound  bnndle  of  fibivs. 

"  Under  a  higher  power,  the  degeneration  presented  the  folU 
character:  It  began  by  a  swelling  of  the  axis  cylinder  bo 
form  a  number  of  fusifi^rm  bodies  in  the  course  of  the  nerre- 
These,  when  they  had  i-eached  a  certain  size,  divided  ii 
number  of  rounded  bodies  varj'ing  in  size,  but  mostly  coni 
ably  larger  than  a  leucocyte.  They  were  perfectly  hoinoge 
and  resembled  oi-dinary  colloid  bodies  in  every  respect.  The  ■ 
course  of  the  axis  cylinder  thus  imderwent  degeneration.  1 
the  colloid  masses  were  set  free  they  mostly  underwent 
degeneration,  forming  comjraund  granular  corpuscles.  In 
Strands  of  the  fibres  the  whole  of  the  axis  cylinders  were  dest 
and  nothing  but  a  quantity  of  fibrous  tissue  remained.  Two 
of  the  brachial  plexus  were  examined.  In  neither  was  tber 
evidence  of  the  disease  as  seen  in  the  lower  nerves  of  the 
Jlost  of  the  bundles  of  nerve-fibres  appeared  normal." 

In  the  next  case  the  nenritis  followed  an  injury,  tliong-h  wh 
directly  dependent  upon  it  is  doubtful. 
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Roth  J* — AaUc  Disseminated  NeuHtis, 

A  workman,  aged  twenty-five,  received  two  stabs,  one  on  the 
left  shoulder,  the  other  in  the  abdomen.     The  two  wounds  healed 
well,  and  on  the  thirteenth   day    there  was  some  fever  and  in- 
flammation  of  the   left  parotid.     The  following  day   there   was 
paralysis  of  the  left  side  of  the  face,  which  persisted  in  spite  of  an 
incision  into  a  parotid  abscess.     The  general  condition  was  good, 
when  suddenly  on  the  fortieth  day  the  patient  was  seized  with 
difficulty  of  swallowing,  which  became  so  great  that  he  had  to  be 
fed  by  a  tube.     After  this,  step  by  step,  there  followed  lingual 
paralysis  ;  then  aphonia,  then  tinglings  in  all   four  limbs  with 
motor  paresis,  were  marked  in  the  lower  extremities,  especially  the 
left.     There  was  Joss  of  patellar  reflex,  and  sensation  to  touch  was 
diminished.     On  the  sixtieth  day  the  patient  died  with  paralysis 
of  the  respirator)^  muscles.     The  patient  remained  sensible  until 
the  eud  ;  there  was  never  either  pain  or  fever.  At  the  post-mortem 
the  brain,  medulla,  and  the   spinal   cord   were  all   found  to  be 
in  a  natural  condition,  but  the  peripheral  nerves  showed  various 
lesions.     There  was  fatty  degeneration  of  the  myeline  with  multi- 
plication of  the  nuclei  of  the  sheath  of  Schwann,  and  filling  of  the 
slieath  of  Schwann  with  cells  both  round  and  oval.     In  addition, 
the  connective   tissue  between  the  bundles  of  nerves  was  filled 
with    small   round   cells   of  connective-tissue   origin.      Speaking 
generally,  the  changes  in  the  nerve-fibres  and  in  the  connective 
tissues   coexisted   in   the   different  nerve-trunks,  but   were  not 
always  equally  well  marked.     Some  nerves,  as  for  instance  tht» 
hypoglossal,  were  uniformly  affected  in  their  whole  length.     The 
morbid  process  attacked  the  roots  of  the  nerves.     All  the  sensory 
nerves  were  less  affected  than  the  motor.     Of  the  cranial  nerves, 
those  of  the  muscles  of  the  eye  were  the  least  affected.     In  the  left 
fifth  pair  the  inferior  maxillary  was  the  most  affected.    The  eighth 
of  the  cranial  pairs  on  the  left  side  were  intact ;  the  seventh  con- 
tained but  few  natural  fibres  and   was  composed  essentially  of 
fusiform  cells ;  the  ninth  was  but  slightly  diseased,  as  was  also 
the  tenth,  but  the  recurrent  laryngeals,  especially  the  left,  were 
considerably  diseased ;  the  eleventh  and  twelfth  nerves  were  very 
much  diseased,  especially  those  on  the  left  side.     As  regards  the 
spinal  nerves,  the  alteration  was  most  marked  in  the  anterior  and 
posterior  roots.    In  the  fine  nerve-branches  of  the  great  pactond 

*  Her.  des  Set.  Mid,  18S4,  vol.  zziv.p.  196. 
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muaclea  there  were  some  fibres  much  dc^pin-rat*^  The  {Arena 
were  healthy,  but  their  branches  in  the  diaphrogm  sliow^ 
aiderable  alteration.  Tlie  two  eerrical  sympathetics  were  scartA 
affecttiJ,  their  ganglion  cells  were  normal  ;  there  were  no  Ocllukr 
proliferations,  .Some  fibres  of  myeline  alone  seemed  a  little  tiMr, 
The  striated  muscles  were  generally  well  preserved.  There  wkm 
fatty  degeneration  and  rarely  tnitltipHcat  ion  o£  nuclei  in  the  mufdM 
corresponding  to  the  degenerative  nerves.  Mach  of  the  ^hf-i 
the  tongue  was  in  a  condition  of  fatty  deg^ueration.  The  aniha 
isof  the  opinion  that  the  neuritis  resulted  from  an  extension  iiftb 
inflammation  from  the  inflamed  parotid  to  the  neighbonring  n-rre- 
trunks. 

,S'.  0.  Wfhb.-r.'—Mollii'l.-  X.-uritis. 

A  man,  aged  twenty-two,  was  admitted  into  the  hospital  od 
Dec.  7,  1883.  He  was  well  until  one  year  ago.  Since  then  W 
had  paiiis  in  the  abdomen  and  back,  at  times  lasting  several  bfiiira. 
On  Nov.  27tli  he  took  cold.  On  Dec.  2nd  had  pains  in  the  Irg*, 
next  day  in  the  arms,  with  a  constant  aching  of  the  muscles,  wi 
in  the  right  arm  and  left  leg.  Swellings  uf  arms  and  legs  :  cl 
and  feverish.  On  examination  it  was  found  that  there  was  tent 
neas  over  the  biceps  on  bfjth  sides,  over  tin-  muscles  of  the 
forearm,  and  over  the  left  radial  nerve — not  over  the  other  ncnvs 
of  rhe  nnns.  Tenderness  also  over  the  calves  and  the  thighs  no 
both  sides,  over  the  peroneal  nerves  and  over  the  sciatica,  Botli 
hands  and  both  feet  were  swollen.  No  swelling  of  arms  abovrUif 
WTist :  face  swollen.  Both  arms  were  C(intracted  in  a  parli&IlT 
flexed  p<isitiou,  the  left  arm  being  most  contracted.  vVll  thf 
muscles  below  the  hips  were  more  or  less  paralysed.  J'lantar  refifi 
was  most  marked  on  the  left. ;  patellar  reflex  was  absent  on  bolli 
sides.  No  ankle  clonus.  The  faradic  reaction  ivas  not  tesuJ 
until  after  the  patient  had  been  in  the  hospital  for  several  da«- 
then  if.  was  foimd  that  the  tibialis  anticus,  peroaei,  and  vastus 
externus  on  both  sides  responded  feebly.  The  rectus  femoris  and 
vastus  iiitemiis  did  not  respond  at  all.  The  interoasei  reacti>d 
moderately  Mel) ;  the  extensors  of  the  forearm,  supinator  lon^uK, 
and  bice]>s  reacted  scarcely  at  all.  The  triceps,  deltoid,  and  Qi 
responded  somewhat  better.  The  facial  musdes  responded 
very  nearly   the   same   strength  as  in  health.     The  Jiatieni 
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treated  with  salicylic  acid,  iodide  of  potassium,  and  electricity.  The 
swelling,  pain,  contraction,  and  })aralysis  gradually  yielded,  and 
after  about  two  months  and  a  half  he  could  get  about  fairly  well. 
The  oedema  reappeared  occasionally:  patellar  tendon  reflex  did 
not  return  before  he  was  discharged.  On  April  7th  he  was  again 
seen.  There  was  no  contraction,  no  tenderness  of  arms  or  legs ; 
there  was  absence  of  patellar  reflex  on  the  left ;  it  was  very  slight 
on  the  right. 

S.  G,  Webber.'^ — Malfijjlc  Neuritis. 

A  woman,  aged  twenty-eight,  was  admitted  into  hospital  on 
Oct.  26th.  Two  montlis  ago  she  took  cold  during  the  catamenia, 
after  which  she  began  to  have  pain  in  the  abdomen.  This  was 
followed  by  numbness  and  loss  of  sensation.  There  was  a  girdling 
sensation  about  the  waist,  which  disappeared  later ;  no  pain  in  the 
back.  The  numbness  gradually  passed  downwards,  left  the  abdo- 
men, and,  on  admission,  it  was  confined  to  the  knees  and  legs. 
Occasionally  there  were  sharp  pains  in  the  legs,  at  other  times  a 
dead  aching.  She  could  move  her  legs  and  feet,  but  the  legs  were 
slightly  flexed  at  the  knees,  and  attempts  to  extend  them  or  to  sit 
up  caused  a  fettling  of  distress.  She  was  unable  to  stand:  the 
pain  was  worse  at  night.  There  was  general  tenderness  over  the 
muscles  of  the  legs  and  thighs,  and  in  the  arms  near  the  wrist 
over  the  popliteal  and  sciatic  nerves.  There  was  diminution  of 
tactile  sensation  in  the  left  leg  as  compared  with  the  right.  The 
plantar  reflex  was  fairly  good ;  patellar  tendon  reflex  was  absent  on 
both  sides.  To  the  faradic  current  on  the  right  the  tibialis  anticus 
acted  fairly  well ;  the  peronei,  rectus  femoris,  vastus  intemus,  and 
gastrocnemius  not  quite  so  well.  On  the  left  the  tibialis  anticus 
acted  best.  The  rectus  femoris  gave  scarcely  any  reaction  ;  the 
gastrocnemius  also  responded  very  sluggishly.  To  the  galvanic 
current  on  the  right  the  tibialis  anticus  responded  readily,  and 
<j^ave  a  quick  contraction  to  fourteen  cells.  The  peronei  gave  a 
slow  but  strong  contraction  to  twelvt*  cells.  The  gastrocnemius 
responded  very  sluggishly  to  sixteen  cells.  Very  nearly  the  same 
reactions  were  obtaint*d  on  the  left.  The  pain  and  tenderness 
increased  in  the  legs  and  extt^nded  to  the  upper  extremities,  the 
nails  and  ends  of  the  fingt^rs  being  first  affected.  There  was  ten- 
dt^rness  over  all  the  larger  nerve-trunks  in  both  arms.     The  treat- 

*  Archives  of  Mediciite,  1884,  vqI.  xii.  p.  ^S* 


ment  was  salicylic  acid,  blisters  over  tender  ner 
morphia  to  relieve  pain,  and  compresses  of  carb 
over  the  painful  muBcles.  On  Nov,  i6th  most  of 
the  legs  and  fingers.  The  fingers  were  amest 
tender  on  preiisure.  Fressare  on  the  calves  also  ( 
tenderness  had  disappeared  from  over  the  ninar  i 
but  was  still  considerable  over  the  median  and 
sides;  slight  over  the  left  sciatic.  Nov.  21st 
entirely  gone  from  the  legs  and  arms,  but  the  leg 
flexed.  On  Jan.  19,  1884,  tenderness  was  quiti 
fingers,  except  the  forefingers.  The  grtksp  of  t. 
moderate  strength  and  the  same  on  both  sides  ;  t1 
legs  wore  Still  tender,  and  the  peronei  did  nol 
faradic  current  on  either  side.  The  gastrocne 
femoris  required  strong  currents.  The  vastus  ; 
respond  on  the  left  and  required  a  strong  carr 
There  was  contraction  of  the  flexor  muscles  of  the 
legs  were  bent  at  nearly  right  angles  to  the  thighs 
also  in  extension,  and  an  effurt  to  rectify  the  posit 
legs  or  feet  caused  considerable  pain.  By  means 
extension  by  weights,  and  with  the  aid  of  electr: 
positions  were  rectified.  Five  months-  after  adi 
able  to  walk  with  assistance.  The  heels  did  nol 
m  standing.  She  could  not  stand  upright.  A  i 
was  able  to  walk  without  assistance  and  helped 
the  ward. 


C'li^jxiri.*' — Miiltqile  A'eiirifis. 


On  the 


-9th  of  Januaiy  the  patient  was  seized  ^ 

region.     Three  days  later  he  had  fever. 

J^ebrunry,  as  (he  f.-ver  continued,  he  was  treatei 

As  n  result,  the  temiierature  fell  to  normi 

seventeen   dava  of  f,.v..r  fl„.   i,ntl,.nt   rv.iin.lni,.e^    , 
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trunks.  At  the  end  of  seventeen  days  the  pain  had  disappeared, 
but  paresis  and  trophic  troubles  remained,  especially  of  the  lower 
extremities  and  of  the  left  arm. 

Ijcyden.^ — A  sailor,  aged  twenty-eight,  was  admitted  into  hospital 
in  Feb.  1878.  He  had  had  fever,  and  sharp  tearing  pains  for 
some  days  in  the  arms  and  legs,  apparently  proceeding  from  the 
knees  and  elbows.  The  soft  parts  below  the  knees  were  swollen, 
white,  and  very  sensitive  to  pressure.  In  the  fingers  and  toes  was 
a  feeling  of  formication  and  numbness.  In  a  few  days  there  was 
atrophy  of  the  muscles,  especially  of  the  extensors  of  the  arms.  In 
the  course  of  some  months  the  legs  got  quite  well,  but  the  arms 
got  worse,  and  the  muscles  showed  the  reaction  of  degeneration. 
The  patient  died  of  kidney  disease  a  year  after  the  commencement 
of  the  symptoms.  At  the  post-mortem  examination  the  spinal 
cord  and  the  anterior  nerve-roots,  as  well  as  the  nerves  of  the 
lower  limbs,  were  found  to  be  in  a  natural  condition.  The  nerves 
of  the  arms  were  in  a  condition  of  sclerotic  atrophy. 

Picrson.^ — Mvliiple  Neuritis, 

A  healthy  man  was  seized  with  ascending  paralysis  of  the 
extremities  and  of  the  trunk,  also  with  double  paralysis  of  the 
facial  and  of  the  vagus  nerves.  There  was  increased  frequency  of 
the  pulse.  The  phenomena  of  paralysis  attained  their  height  in 
eight  days,  and  were  accompanied  by  severe  pain,  profuse  sweat- 
ing, jaundice,  and  fever.  There  was  also  great  diminution  of 
sensibility,  and  abolition  of  reflexes,  with  loss  of  muscular  sense, 
and  electric  contractility,  as  well  as  progressive  muscular  atrophy. 
Later  on,  vaso-motor  troubles,  with  trophic  changes  of  the  skin, 
supervened.     The  patient  recovered. 

From  the  foregoing  cases  we  may  draw  up  a  tolerably  accurate 
description  of  the  course  of  multiple  neuritis,  and,  taken  in  con- 
junction with  other  cases,  the  following  conclusions  appear  to  be 
warranted : 

The  disease  attacks  males  and  females  in  about  equal  propor- 
tions, and  occurs  at  all  ages  after  adult  life.  In  one  case,  men- 
tioned by  Webb(*r,  the  patient  was  only  nine  years  old. 

*  Zeit.fur  Klin.  Med.,  1883;  quoted  by  Stewart,  loc.  cit, 
t  Jievue  de  Chirurr/ie,  1884,  p.  233. 
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.  imOtamA  thrfcwt  hei^  tbe  puts  Snt  iftal 
^wiimem,  with  tttSapai-'Y'^B  and  onrdex."  a«alh-n«ba 
tmrnei.  Tliii  mito^i  endaBDj  sprads,  aind  is  snocr 
ui|ikto  Mumillw  lii  la  naan-  cases  the  skin  is  bjpnstfbttt 
pafak«.  Stmorj  twpslts  mre  taatetitnes  miK-li  rvtudcd  i 
liiiMJiHi.  and  tbe  poair  of  Inatliwtiao  is  impairvd. 

OeCHiauDT  {Mm  b  srvwr  fnnB  the  first,  and  is  rvferndbik 
o«TT>*-tnniks.  Tt*  latter  mmy  !>■  t«t  tend^r^  and  sre  so 
s«{i)l>rn.  Aew 111  («n ring  ili«-9e  esHy  Bymptoms  then-  19  gco<ni| 
m  cT-rtaia  lunoiiiil  of  5rv«r.  bat  thp  disease  in«T  nm  its  <•* 
cmnr  without  any  riae  <rf  trn»i^r«ii»*. 

VarioDii  tnypbic  changes  oft<fii  malce  thc-ir  appe«rs]ice  twHl 
the  diaeup.  sod  are  n&oiUly  coafinH  to  the  peripWsl  ptf 
GkHsy  fildu.  eczema  with  cnniplrte  desqaamation  of  the  qi 
bnllous  rmptims.  ulo-n,  or  tDere  coDgestion  and  bInenntiA 
lav  of  temperature,  uv  smouget  the  most  commoa  of  fl* 
changes.  Wt-bbrr  mr-ntions  that  hv  has  occasiuu&IIy  seen  01^ 
■ad  t^oeaiivf  Bweotin^.  Both  the  sensory-  and  trophic  cJus^ 
are  usnallj  iirmmelrical. 

Lo«a  of  mosciilar  poww  is  nsnalty  described  as  following  n^ 
till*  *en*try  and  trophic  symptoms.  At  first  there  is  ni^r*-  pif* 
afibcting  the  peripheral  parts,  and  usaally  sriiimetrical.  T' 
tliis  complftt^  paralysis  gradually  succi^eds  and  extends  tootk 
tniiBcles.  Usually  the  paralysed  parts  are  flaccid  and  limp :  twi* 
thi're  are  contractions. 

H<;flex  actions  are  gradually  lost,  patellar  reflex  beinf^oni'tiftb 
enrliest  to  disappear.  The  akin  reflexes  may  persist  for  sci 
Ijoss  of  muaciilar  coordination  is  frequent,  and  is  often  accoDiiwui^ 
by  loss  of  muscular  sense,  ilovements  of  both  the  upper  and  lo«' 
I'xireniitii's  may  flnia  become  of  an  ataxic  nature.  The  paralw 
muscles  usQftlly  waste  rapidly.  Examined  electrically,  they  raiv^ 
react  norraa'ly.  Frequently  their  faradic  excitability  is  eiths 
diminished  or  altogether  lost.  To  the  galvnuic  current  there  WJ' 
bt>  marked  rcHClion  of  degeneration. 

Tho  course  of  the  disease  varies  much  in  diflerent  instamt^ 
Very  rarely,  as  in  the  case  recordi'd  by  Eichorst,  the  iieunO! 
bpreads  with  great  rapidily  and  aju-cdily  kills  the  patient.  1; 
other   instances — e.;/.,  thosi-  by  Slewart  — the  symptoms  acarcei, 
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extend  beyond  the  hands  and  feet.  In  others  again — and  these 
the  most  numerous — the  neuritis  extends  centripetally,  fresh  skin 
areas  and  fresh  muscles  become  implicated,  the  nerves  of  the  trunk 
and  the  cranial  nerves  may  become  iiiseased,  and  the  patient  may 
die  after  suffering  from  difficulty  in  swallowing  and  in  breathing, 
or  from  interference  with  the  heart's  action.  It  appears  probable 
from  the  cases  of  Stewart  and  Dumenil  that  in  some  patients  the 
inflammatory  changes  extend  to  the  spinal  cord  itself.  But 
although  in  most  instances  the  symptoms  do  extend  beyond  the 
hands  and  feet,  yet  a  fatal  termination  is  by  no  means  so  frequent 
as  is  recovery.  The  rapidity  with  which  improvement  occurs  is 
very  various,  and  sometimes  months  may  elapse  before  restoration 
of  function  is  complete.  The  order  in  which  the  parts  recover  is 
the  reverse  of  that  in  which  they  are  attacked,  so  that  whilst  the 
hands  and  feet  are  the  first  to  suffer  they  are  the  last  to  be  restored 
to  their  natural  condition. 

Cases  of  multiple  neuritis  due  to  alcohol  accord  in  the  main 
with  the  description  I  have  just  given,  but  in  these  there  is  often 
much  impairment  of  the  cerebral  fimctions,  with  loss  of  memory 
and  general  enfeeblement  of  volition.  In  addition  to  this,  Dr. 
Buzzard  has  laid  especial  stress  on  the  marked  paralysis  of  the 
extensors  of  the  foot,  giving  rise  to  the  condition  which  he  has 
named  "  dropped  foot,"  and  which  in  such  cases  is  always  present. 
General  tenderness  and  hyperaesthesia  with  severe  shooting  and 
boring  pains  in  the  limbs  are  usually  marked  phenomena  in  cases 
of  alcoholic  neuritis. 

The  diagnosis  of  multiple  neuritis  is  discussed  at  length  in  all 
recent  works  on  the  nervous  system,  and  I  do  not  propose  to  do 
more  than  merely  mention  it  here.     It  has  to  be  made  from  th(i 
following  diseases  more  particularly : 
(i)  Acute  ascending  paralysis. 

(2)  Acute  anterior  polio-myelitis. 

(3)  Tabes  dorsalis. 

(4)  Chronic  spinal  meningitis. 

(5)  Chronic  myelitis  resulting  from  pressure  of  any  kind. 
For  a  more  complete  discussion  of  the   diagnosis  of  multiple 

neuritis  I  would  refer  to  the  lectures  by  Buzzard  as  well  as  to  works 
on  diseases  of  the  spinal  cord,  and  for  the  present  will  only  point 
out  the  more  salient  points. 

(i)  From  acute  ascending  paralysis  the  diagnosis  is  to  be  made 
by  the  numbness  and  anaesthesia,  by  the  electrical  reactions  of  the 
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muscles,  and  by  the  trophic  lesions  which  are  oft**!!  j 
in   the  former  disease  sensation   is  scarcely,   if  at  all,  i 
the   muscles    react  normally,    and     trophic    changes  ut  i 
noticed. 

(2)  From  acute  anterior  iwlio-myelitis   the  diagnosis  mf  )•■ 
made  by  the  presence  of  seusorj-  disturbance  and  of  trophic  Ic 
by  the  gradual   extension  from  the  periphery;    by  thef 
implication  of  all  four  extremities;   by  the  pain  and  | 
over  the  nerve-trunks, 

(3)  Somi.-  cases  of  multiple  neuritis   simulate  tabes  i 
closely  as  to  have  been  mistaken  for  it  by  the  moat  carePoI  d 
I  believe  that  it  is  only  by  watching  such  a  case  throughout tbtlU 
diagnosis  can  with  certainty  be  made.     This  difficulty  is,  b 
qiiite   exceptional,  and  in  the  great  majority  of  cases  attentiool' 
the  symptoms  I  have  described  will  leave  no  doubt  astoU»&-l 
gnosis  from  tabes.     Tlie  progress  of  the  latter  disease  is  nerefj 
rapid  as  is  that  of  multiple  neuritis. 

(4)  In  spina!  meuingitis  there  ia  usually  stiffness  oftkrh 
with  pain  and  tenderness  on  pressure.     If    nambness  or.n 
be  present  it  does  uot  coniraeuce  at  the  periphery,  and  i 
be  very  erratic. 

(5)  In  myelitis  from  pressure,  the  lower  limbs  alone  ■ 
affected,  and  the  bladder  and  rectum  are  liable  to  be  the  a 
paralytic  symptoms,  with  incontinence.     The   latter  syraploail 
rarely  present  in  neuritis,  and  never  occurs  early  io  the  disea» 

Treatment  of  Neuritis. — In  undertaking  the  treatmeniil 
a  case  of  neuritis,  the  firs^t  thing  ia  to  discover  the  cause.     If  llwB 
is  any  history  of  syphilis,  of  rheumatism,  or  of  gout,  constitutin 
remedies  should  be  employed  which  are  suited   to  the  diacwp  W 
question,  and  there  ia  abundant  evidence  that  they  mav  be  girt 
with  every  hope  of  success.     Thus,  mercury  and  iodide  of  potas 
must  be  given  in  syphilitic  neuritis;  salicylic  acid  and  quiftineJ 
alkalies,  in  rheumatic  neuritis;  colchicum,  diuretics  and  alkd 
in  neuritis  due  to  gout. 

In  cases  of  idiopathic  neuritis,  medicine  seems  to  haTe  b 
little  effect  in  promoting  a  cure.  Quinine  and  saliCTlic  acid  ■ 
however,  recommended  by  reliable  obsen-ers.  To  relieve  1 
or  procure  sleep,  sedatives  of  all  kinds  may  be  emploved. 
one  appears  to  be  superior  to  the  remainder.  lx)Cally,  when  t 
is  evidence  of  iJiflammation  of  an  acute  form,  leeches  appear  tod 
useful.     Cooling   lotions    aud    belladonna   fomentations 
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employed  to  relieve  pain.     The  limb  should  be  wrapped  in  cotton- 
wool and  kept  at  complete  rest. 

In  less  acute  cases,  or  when  the  neuritis  has  become  chronic  or  is 
passing  away,  galvanism  or  faradism  appears  to  be  of  great  service. 
The  currents  employed  should  at  first  be  weak,  and  only  applied 
for  a  short  time  each  day.  Later  on,  stronger  currents  may  be 
employed.  As  to  which  current  to  use,  there  is  some  difference 
of  opinion.  I  am  personally  inclined  to  give  preference  to  gal- 
vanism, and  so  long  as  improvement  continued  should  not  make 
any  change.  Where  improvement  was  not  apparent  I  would  use 
the  faradic  current. 

In  chronic  cases,  blisters  applied  over  the  course  of  the  affected 
nerve,  with  gentle  massage  and  passive  movements,  may  be  of 
use,  and  should  be  given  a  trial.  In  all  cases  in  which  there 
is  a  history  of  chronic  alcoholism,  all  alcoholic  liquors  should  be 
prohibited,  and  nervine  stimulants,  especially  strychnia,  with 
ammonia  and  ether,  should  be  administered.  Whether  operative 
measures  are  ever  of  any  avail  is  at  present  doubtful.  It  is 
possible  that  nerve-stretching  may  be  beneficial,  though  in  what 
cases  it  should  be  employed  we  have  yet  no  guide. 

I  would,  however,  recall  a  case,  which  I  have  described  at 
length  when  treating  of  the  use  of  ner\"e-stretching  in  tabes 
dorsalis,  in  which  the  operation  of  nerve-stretching  was  performed 
with  great  benefit  to  a  patient  who  was  supposed  to  be  suffering 
from  the  latter  disease.  Nevertheless,  on  his  death  from  chloro- 
form some  months  later,  the  spinal  oord  was  found  to  be  quite 
healthy,  but  multiple  neuritis  was  discovered.  In  another  case, 
recorded  by  Hillier,*  Bardeleben  stretched  the  brachial  plexus  in 
a  case  of  multiple  neuritis.  The  operation  was  followed  by  con- 
siderable improvement  in  the  movements  of  the  hands  and  fore- 
arms, but  notwithstanding  the  treatment  a  fatal  result  ensued. 

I  do  not  myself  think  that  nerve-stretching  is  likely  to  do  good, 
and  at  the  best  I  believe  it  could  only  improve  local  symptoms, 
and  not  prevent  the  tendency  to  spread,  or  in  some  instances  to 
cause  death. 

*  Iter,  (Its  Sci.  M^d.,  1 884,  vol.  xxiv.  p.  291. 
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CHAPTER  XXVir. 

HEOBOMA. 

Neuromata. --'I'lio  tfrm  neuroma  is  usually  employed  to 
signify  ii  tumour  growing  in  connfction  with  &  nervo-trunk,  and 
it  ia  in  this  sense  that  I  use  the  name.  Neuromata  thns  defined 
may  be  divided  into  two  main  classes — the  true  and  the  false.  I 
liave  already  dealt  with  traumatic  neuromata. 

A  true  neuroma  is  one  which  is  composed  of  nervons  tissue. 
This  tissue  may  either  consist  of  nerve-fibres.  inedullat«d  or  non- 
mi'dullatecl,  or  else  of  true  ganglionic  cells  with  a  surrounding 
ineshwork  of  fibres.  In  almost  all  true  neuromas  the  nerve-tubules 
are  not  continuous  with  those  of  the  nerve-trunk  to  which  they  are 
attached,  and,  as  a  rule,  are  not  arranged  in  any  definite  order,  but 
form  an  irregular  network  mixed  with  a  varying  amount  of  loose 
connective  tissue.  The  majority  of  the  fibres  are  smaller  than  those 
eoniposing  a  normal  nerve,  and  often  sonie  of  them  have  scarcely 
any  medullary  slieath.  Although  the  matrix  in  which  these  fibres 
lie  ia  generally  composed  of  connective  tissue,  it  may  consist  of 
myxomatous  or  sai-comatous  elements. 

Neuromas  composed  of  nerve-fibres  and  ganglion  cells  are 
extremely  rare,  so  much  so  that  some  authorities  doubt  their  very 
existence.  I  have,  however,  seen  one  for  myself  in  connection 
with  the  pituit.iry  body,  though  I  have  never  met  with  &n 
example  of  such  a  growth  on  a  peripheral  nerve.  The  following 
cases  aho  appear  to  be  reliable  instances. 

J)iihi'Jiiiloi:f  nrul  ClicritJia:* — True  Xcroiii",  nmtaimiig  both  Nent 
CtUs  and  FUreg,  of  the  Anti-rior  Roots  vf  the  Ninth  Dorxd 
Ncrrex,  caimng  Co-mpri'xsion  of  /hi:  Coni. 

The  patient  was  a  girl,  aged  nineteen,  who  had  sulfered  from 
gradually    increasing    paralysis    for    sLt    months.      She     became 

'    Airhiitl  lie  Phstlolmjir,  1883,  vol.  ii.  p.  95. 
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completely  paraplegic  and  died  on  Oct.  29,  1882.  A  post-mortem 
examination  showed  a  tumour  compressing  the  spinal  cord  opposite 
to  the  origin  of  the  ninth  dorsal  nerves,  but  only  affecting  their 
anterior  roots.  Microscopically  examined,  this  tumour  was  found 
to  be  a  neuroma  consisting  in  part  of  fibrous  tissue  and  in  part  of 
true  nerve-tubules  with  branching  nerve  cells. 

Ditplay,^ — Neuroma^  cam-iwseil  partly  of  Surcoinatous  TLhshc  and 
jxtrtfy  o/Ajis  Cylimlers  vnthoiU  Sheath  of  Schioann, 

The  patient  was  a  girl,  aged  twenty-five,  who  had  noticed  for 
fifteen  years  a  small  tumour  on  the  front  of  the  left  wrist.  For 
five  years  it  had  been  painful.  An  examination  of  the  arm  showed 
that  the  tumour  was  situated  upon  the  front  of  the  wrist  in  the 
line  of  the  radial  artery.  It  was  one  centimetre  and  a  half  in 
length  and  oval  in  shape.  To  the  touch  it  was  elastic,  covered  by 
natural  skin  and  movable  upon  the  deeper  parts  to  a  certain  extent. 
It  was  extremely  sensitive,  and  the  patient  complained  of  shooting 
pain  in  the  hand,  and  particularly  in  the  thumb,  and  the  tumour 
was  compressed.  She  also  suffered  from  spasmodic  shooting  pains 
■of  subcutaneous  origin  situated  in  the  hand,  forearm,  and  arm.  On 
Jan.  i6tli  an  operation  was  performed  and  the  tumour  was  removed. 
It  was  not  noticed  at  the  time  of  operation  that  it  had  any  con- 
nection with  a  nerve-trunk.  Microscopical  examination  showed 
that  it  was  composed  both  of  connective-tissue  cells  and  of  inter- 
lacing filaments  of  nerve-tubes  devoid  of  any  sheath.  From  the 
description,  however,  of  the  microscopic  characteristics,  I  think  it 
is  doubtful  whether  what  are  described  as  nerve-tiibules  really 
were  such. 

DvhruKj.] — Ca^HC  of  painful  Neuroma  of  the  Skin,  cauiposed  of  Non^ 
iiicduUatfd  Nerve  FUrroi, — Resection    and   Union    of  Brachial 

"  All  Irisliman,  aged  seventy,  ten  years  ago  first  noticed  a  few 
fmiall  round  nodules  in  the  skin  of  the  left  shoulder,  attended  by 
decided  itching,  but  without  pain.  These  nodules  soon  multiplied 
:and  increased  in  size.  For  four  years  they  continued  to  appear  in 
numbers,  and  by  this  tim<?  the  arms  and  shoulders  were  studded 
by  them.     For  five  years  past  their  increase  in  number  has  been 

*  Archives  GSnh-ales  (fe  Medechie,  1878,  vol.  i.  p.  405. 

-f  American  Journal  of  Medical  Science^  vol.  bcxiii.  p.  413 ;  and  vol.  Ixzxi.  p.  435. 
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slowpr.  but  new  ones  have  continned  to  appear  np  to  the  present 
time.  Some  of  the  older  ooes  have  iucreased  in  sixe.  There  was 
no  pain  until  three  yeara  after  the  first  eruption.  At  the  present 
time  the  disease  is  characterised  by  namerona,  fimall,  rounded, 
hard  nodTtles.  occiipving  the  left  scapular  r^on  of  the  shoulder 
and  outer  surface  of  the  arm  as  far  donn  as  the  elbow.  They  are 
incorporated  with  the  subcutaneous  tissue,  varying  in  sixe  from 
that  of  a  pin's-head  to  that  of  a  large  pea,  and  at  certain  points 
are  sitaated  close  together.  They  are  elevated  from  one  to  foar  or 
fire  lines  above  the  level  of  the  snrrounding  skin,  and  present  a 
marked  tubercular,  knotty  appearance.  They  are  firmly  seated  in 
the  skin,  and  are  in  no  itistance  pediculat«d.  Over  the  shonlder 
and  arm,  at  the  insertion  of  the  deltoid  muscle,  the  tnbercles  are 
closely  packed  together,  and  the  intervening  skin,  althongh  not 
tuberculated,  is  involved  in  the  same  new  growth.  The  tubercles 
are  si'attered  in  irregular  form  and  without  definite  arrangement. 
They  do  not  keep  to  any  particular  nerve-tract.  The  affected  side 
of  the  body,  including  the  ann.  correapouds  in  size  with  the 
healthy  side.  The  diseased  skin  varies  in  colour  according  to  the 
locality  where  the  affection  is  most  marked.  About  the  shoulder 
the  tubercles  are  a  purplish  pink  colour,  with  a  mottled  appear- 
ance. Where  they  are  isolated  their  colour  is  pink  and  still  tighter 
in  shade,  but  the  whole  surface  is  liable  to  great  variation  in 
colour.  The  tubercles  are  here  and  there  covered  with  fine 
yellowish-white  scales,  which  give  to  some  of  the  older  tubercles  a 
whitish  glistening  appearance.  There  are  no  tubercles  on  tlie 
under  surface  of  the  arm  from  the  axilla  down  to  the  elbow  ;  here 
the  skin  is  normal  in  every  respect.  The  tubercular  mass  abont 
the  shoulder  and  ai-rn  is  warmer  to  the  touch  than  the  other 
portion  of  the  anu.  The  original  starting-point  of  the  affection 
appears  to  have  l)eeo  at  or  about  the  insertion  of  the  deltoid 
muscle,  for  here  the  tubercles  are  thickest  and  the  pain  most 
severe.  During  a  paroxysm  of  paiu  the  tubercles  and  skin  in- 
volved change  colour  rapidly,  passing  through  various  shades 
until  they  become  purplish  and  even  livid  at  times.  As  the 
par>L'\ysm  is  ushered  in.  and  when  it  is  at  its  height,  the  parts  are 
seized  with  a  quiver,  which  extends  over  the  whole  of  the  ann, 
and  is  paroxysmal,  occurring  fur  a  few  seconds  only  during  the 
height  of  the  attack.  Intense  pain  of  a  paroxysmal  nature  con- 
stituted tlie  distressing  feature  of  the  disease.  This  developed 
gradually,  first  showing  itself  about  three  years  after  the  appear- 
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ance  of  any  external  manifestation,  and  soon  increased  in  severity, 
keeping  pace  with  the  development  of  the  disease.  The  pain 
daring  a  paroxysm  is  excniciatingly  severe,  and  from  my  repeated 
observation  I  doubt  if  any  words  can  express  the  amount  or 
character  of  the  suffering  the  patient  undergoes.  As  the  pain 
comes  on  he  endeavours  to  support  the  affected  arm  with  the 
other  hand,  pressing  it  towards  the  body,  but  he  dare  scarcely 
touch  it,  for  so  sensitive  is  it  that  even  the  breath  blown  upon  the 
surface  excites  additional  pain.  At  one  time  he  endures  the 
paroxysm  in  a  standing  position,  or  he  seats  himself  upon  a  chair 
or  the  floor,  and  remains  in  a  cramped  condition  until  the  extreme 
pain  ceases.  The  very  intense  suffering  remains  at  its  height  but 
for  a  short  time— from  ten  minutes  to  half  an  hour— when  signs  of 
abatement  are  noticed,  and  in  an  hour  or  two  the  attack  subsides. 
The  paroxysms  vary  in  duration  and  in  frequency  of  occurrence ; 
they  also  vary  in  intensity  according  to  the  immediate  cause  which 
has  occasioned  them.  When  slight,  the  attack  lasts  perhaps  ten 
minutes,  or,  if  severe,  an  hour.  If  quiet  and  undisturbed,  and  with 
the  part  protected,  there  may  be  but  one  or  two  paroxysms  in  the 
course  of  the  day ;  but  if  the  patient  becomes  worried  or  excited 
from  any  cause,  the  attacks  are  much  more  frequent  and  corre- 
spondingly violent.  Exposure  to  cold  invariably  causes  pain.  It 
is  influenced  much  by  the  change  of  the  weather.  He  is  always 
worse  and  suffers  more  during  a  rainy  or  snowy  season.  Ho 
is  decidedly  better  in  summer  than  in  winter.  Before  entering 
the  Philadelphia  Hospital  he  submitted  to  have  the  arm  and 
shoulder  thoroughly  blistered,  which  proceeding  he  thinks  gave 
him  some  relief  for  a  period  of  six  weeks.  Since  then  he 
has  been  treated  in  varying  ways,  but  without  any  alle- 
viation. With  the  hope  of  ascertaining  the  nature  of  the 
disease  the  man  consented  to  the  excision  of  several  of  the 
tubercles.  Three  were  selected  in  different  regions  as  being 
most  characteristic,  and  were  removed.  Severe  pain  followed  the 
operation.  The  wounds  were  closed  and  cicatrized.  The  nodules 
directly  after  removal  were  of  the  size  of  large  peas.  Cutting  one 
of  them  open  vertically,  the  inner  surface  presented  a  dull  white 
colour  affording  scarcely  any  blood  or  fluid  upon  pressure.  The 
cut  surface  appeared  homogeneous  and  solid  throughout  to  the 
naked  eye.  The  growths  were  not  found  to  possess  any  filamen- 
tous attachment.  Microscopically  examined,  the  epidermis  was 
irregular  and  uneven  in  structure,  and  here  and  there  completely 


490  DISEASES   OF  NERVES. 

broken  down.  The  rete  was  imperfectly  developed  in  certain 
Bections,  at  one  point  showing  normal  growth  and  arrangement, 
while  in  other  sections  th'-re  sei'ined  to  be  an  abnormal  develop- 
ment of  the  younger  celb.  A  singularly  eccentric  formation  of 
the  rete  was  here  and  there  noticed,  resembling  the  glubdar 
arrangement  of  epithelioma,  but  this  condition  was  not  universal. 
The  papulous  layer  was  irregularly  developed.  The  papulaj  were 
here  and  there  greatly  h\-pertrophied.  The  corium  was  abnor- 
mally inflated  with  new  tissue  growth,  which  was  firm  in  structure. 
The  tissues  beneath  and  the  mass  of  the  specimens  consi.sted  of 
solid  connective  tissue  irregularly  developed  and  uneven  in  arrange- 
ment, Tlie  bulk  of  the  tissue  was  old  in  appearance ;  the  connec- 
tive-tissue fibres  were  closely  packed,  in  places  forming' wave-lite 
bands.  There  were  also  numerous  free  fibrils  of  elastic  tissne 
scattered  here  and  there  through  the  specimens,  but  among  the 
many  sections  examined  it  was  impossible  to  find  either  nerve- 
I ranks  or  bmuclies.  In  Fi-b.  1874  a  portion  of  the  brachial  plexus 
of  nerves  was  excised  by  Dr.  Mauray  for  the  relief  of  the  excruciat- 
ing pain  which  the  patient  suffered,  and  which  was  thereby  greatly 
relieved.  AVitliin  a  year,  however,  the  pain  became  more  violent, 
and  two  years  later  existed  as  severely  as  before  the  operation. 
Up  to  the  time  of  death  no  marked  change  occurred.  The  patient 
died  on  Feb.  [6,  1S80.  six  and  a  half  years  after  the  operation, 
and  having  been  under  my  obsen^ation  thirteen  years.  The 
paralysis  and  general  atro])hy  and  wasting  of  the  limb  remained 
nnchanged.and  death  apjieared  to  be  due  to  old  age,  the  patient 
being  in  his  t-ighty-third  year.  A  careful  examination  after  deatb 
showed  that  the  brachial  plexus  of  nerves  had  united,  a  large 
whitish  masa  of  firm  tissue  one  and  hilf  inches  in  length,  half  an 
inch  in  thickness,  and  one-eighth  of  an  inch  in  width,  constituted 
tlie  connecting  iraint  between  the  divided  ends  of  the  nerves.  The 
fifth  and  sixth  nerves  entered  the  mass  as  one  trunk,  the  seventh 
alone  and  on  the  upper  surface.  The  lower  two  nerves  united  to 
form  a  common  trunk  before  entering  the  scar.  Microscopically 
examined,  the  mass  was  found  to  be  made  up  of  various  interlacing 
bands  of  fibrous  tissue,  in  which  were  contained  numerous  bundles 
of  nen"e-fibren  surrounded  by  their  connective-tissue  investments. 
Many  of  the  bundles  are  composed  of  well-formed  medullated 
nerve-fibrea.  In  some  places,  instead  of  a  number  of  nen^e-bundles 
a  single  fibril  was  seen ,  surrounded  by  misses  of  connective  tisane, 
In  other  portions  of  the  section  the  nerve-fibres  are  not  well  formed. 
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Portions  of  the  existing  tubercles  examined  microscopically  showed 
a  connective-tissue  stroma  interwoven  with  the  elements  of  the 
new  formation,  which  consist  of  non-meduUated  nerve-fibres  of 
various  lengths  and  directions,  but  for  the  most  part  lying  parallel 
with  one  another,  each  fibre  being  composed  of  a  finely  granular 
central  substance,  surrounded  by  a  sheath  containing  numerous 
elongated,  oval,  somewhat  granular  nuclei — in  other  words,  it  ex- 
hibits the  character  of  non-medullated  nerves  and  the  components 
of  a  ^  true  neuroma.'  In  addition,  there  may  be  seen  yellowish 
elastic  tissue ;  blood-vessels  with  thickened  walls,  which  contain 
numerous  nuclei ;  and,  finally,  surrounding  e^ch  vessel,  a  small 
collection  of  round,  lymphoid,  cell-like  bodies  resembling  in  cha- 
racter the  nuclei  in  the  walls  of  blood-vessels.  The  microscopic 
studies  were  made  by  myself  originally,  and  later  by  Drs.  Formad 
and  De  Schweinitz." 

A  false  neuroma  is  a  tumour  situated  on  or  in  a  nen^e,  but  not 
itself  containing  any  nerve  elements.  "There  are  several  varieties 
of  false  neuroma,  but  the  most  common  of  such  tumours  are 
fibromata  of  the  "  hard  "  variety,  and  consisting  almost  entirely  of 
white  fibrous  tissue  with  but  few  connective-tissue  cells. 

The  tumours  next  in  order  of  frequency  are  sarcomata.  Thoj 
may  belong  to  the  round,  oval,  or  spindle-celled  varieties.  In  such 
growths,  especially  in  those  which  increase  most  rapidly  in  size, 
degeneration  cysts  may  form,  so  that  the  tumour  may  become  partly 
filled  with  fluid.  The  contents  of  such  cysts  are  usually  blood  and 
broken-down  cells. 

More  rarely  still,  myxomas  and  gliomas  are  found  growing  upon 
the  nerve-trunks,  whilst  in  St.  George's  Hospital  Museum  (Series 
VIII.,  Nos.  1 52  and  1 53)  are  two  specimens  of  simple  cysts  contain- 
ing clear  fluid,  one  of  which  was  in  connection  with  the  median 
nerve.  The  following  is  one  of  the  few  recorded  cases  of  myxomas 
growing  on  nerves : 

BrUmud  and  JRccht^;,^ — My.roma  of  th:  Uhuir  Neirc. — Removal, 

The  patient  was  a  man,  aged  fifty-three,  strong  and  healthy, 
who  had  had  a  swelling  in  his  arm  since  his  early  youth.  Six 
months  before  coming  under  notice  he  received  a  blow  upon  the 
arm  ;  since  that  time  the  tumour  rapidly  increased  in  size.     This 

*  BuUetin  de  la  f:SocUU  Anatomiqaet  1881,  vol.  vi.  p.  456. 
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increase  in  size  was  followed  by  atrophy  of  the  ioterosseous 
muscles,  with  loaa  of  power  in  the  hand  and  excessive  pain  in  the 
diatribution  of  the  ulnar  nen-e.  An  operation  was  undertaken  for 
the  removal  of  the  tumour,  which  was  situated  chiefly  behind  the 
nerve.  After  removal,  it  was  found  that  the  new  growth  was  of 
the  nature  of  a  myxoma,  and  in  its  centre  there  was  a  cavity  con- 
taiuiug  a  little  bloody  fluid. 

Another  case  of  myxoma  is  recorded  by  Dr.  Sharkey,  in  his 
Gulstoniau  Lectures,*  the  tumour  growing  on  one  of  the  cervical 
nen'es  within  the  spinal  canal,  and  causing  death  bj-  compressing 
the  spinal  cord. 

There  has  i-ecently  bfeu  added  to  the  museum  of  St.  Bartholo- 
mew's Hospital  a  very  unusual  specimen  of  a  cyst  in  connection 
with  the  ulnar  ui-iTe.  The  hand  was  removed  by  Mr,  F.  S. 
Edwards  from  a  dissecting-room  subject,  of  whom  no  history 
could  be  obtained. 

On  the  anterior  branch  of  the  ulnar  ner\'e  is  an  oval  cyst.,  the 
fluid  of  which  is  apparently  contained  within  the  nerve-aheath, 
and  is  clear  and  translucent.  The  cyst  may  be  traced  along  the 
deep  hranch  of  the  ulnar  nerve  as  far  as  the  carpal  bones,  and  in 
this  situation  it  apjiears  to  communicate  with  the  carpal  joints. 
The  nerve-fibres  are  much  flattened  and  separated.  It  is  evident 
that  such  a  swelling  might  be  the  cause  o£  severe  symptoms,  and 
it  is  interesting  to  note  that  on  the  posterior  interosseous  nerve  of 
the  other  forearm  a  similar  but  smaller  cyst  was  found.  The 
accoraijanying  drawing  gi\'es  a  very  good  idea  of  the  first  of  these 
eyats. 

The  most  common  situations  of  neuromata  are  the  nerve-trunks 
of  the  extremities.  Tliey  may  be  met  with,  however,  on  any 
nerve  in  the  body, 

lu  size  they  vary  from  a  pin's-head  to  a  lien's  egg,  but  are  most 
commonly  about  as  large  as  a  hazel-out.  In  shape  they  are 
usually  rounded  or  ova!,  and  with  a  smooth  even  surface.  Their 
consistency  is  variable — the  fibromata  feeling  hard  and  dense ;  the 
sarcomata  and  the  my.xomata  offering  varjiug  degrees  of  soft- 
ness, elasticity,  or  even  fluctuation. 

Neuromas  generally,  and  more  esjtecially  those  composed  of 
fibrous  tissue,  lie  between  the  nerve-bundles,  pressing  them  aside, 
and  not  actually  involving  them  in  their  growth.     In  other  cases, 

*  Lancet,  April  3,  1SS6. 


Piift  of  ft  banil,  showing  a  ryat  on  tlip  deep  branch  of  the  ulni 
leive  in  the  palm  of  the  hAnd. 
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one  or  more  of  the  nerve-bundles  may  paaa  completely  throngli 
tlie  tumonr. 

Neuromata  are  generally  single,  but  occasionally  occur  in  great 
numbers.  Even  when  numerous  they  mny  be  confined  to  a  single 
nerve,  or  may  pervade  almost  every  nerve-trunk  in  the  body. 

In  the  museum  of  the  Middlesex  Hospital  is  a  very  good 
example  of  the  former  variety,  there  Wing  many  tumours  on  the 
poBterior  tibial  ner\'e,  but  none  in  any  other  parts  of  the  body. 
The  specimen  is  thus  described  : 

"  Multiple  Fibrowm  nn  o  Stnyh'  Nerir.* 
"  A  posterior  tibial  nerve,  with  tlie  neurilemma  in  parts  removed, 
presenting  a  numlwr  of  globular  enlargements  on  its  fibrillse  vary- 
ing in  size  from  a  hen's  egg  to  a  hazel-nut,  and  also  others  which 
form  merely  a  circumscribed  thickening  of  the  fibrils.  One  of  the 
tumours  contains  a  cyst.  The  larger  tumours  when  recent  were 
of  a  tough  elastic  consistence,  pale  red  in  colour,  and  the  nervous 
elements  of  the  fibrillee  were  obliterated.  The  small  tumours 
were  seen  microscopically  to  consist  of  a  growth  within  the  mem- 
brane surrounding  the  nerve-tubules,  and  of  corpuscles  of  irregular 
shape,  though  chiefiy  rounded,  without  nuclei,  and  of  a  yellow 
colour.     (From  a  dissecting-room  subject.)" 

The  diagnosis  of  neuromata  dejiends  partly  on  the  symptoms 
induced  by  their  presence  and  partly  on  the  physical  characters 
they  present  when  examined.  The  symptoms  varj'  much  in 
different  cases  ;  and  although  the  following  description  is  true  of 
typical  cases,  yet  it  must  be  remembered  that  in  others  no  parti- 
cular symptoms  may  be  noticed. 

The  attention  of  the  patient  is  first  called  to  the  tumour  by 
pain,  which  varies  in  character  in  different  instances.  It  is  felt 
both  at  the  seat  of  the  growth  and  in  the  parts  to  which  the 
affected  nerve  is  distributed.  It  is  often  continuous,  but  is  liable 
to  sudden  exacerbations.  It  is  sometimes  of  a  dull,  aching, 
numbing  character,  but  more  often  sharp,  shoot  ing,  and  of  a 
neuralgic  nature.  As  in  true  neuralgia  so  in  neuroma,  the  pain 
often  radiates  beyond  the  affected  trunk,  so  that  other  neuromas 
may  be  suspected  where  none  such  are  present.  In  addition  to 
lain,    the    pressure   on    the    nerve-trunk    gives    rise    to    various 

rsesthesiie,  and  the  patient  complains  of  numbness,  "pins  and 
^^^  ■  Middtucx  Ilotpilitl  JfucfiiM  Cataloiiiie,  No.  884. 
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'  needleB,'  tingliag,  and  furraication   in    the    porta   to  whicii  tfaa 

I  nerve  is  distributed.     Where  the  sensory   fibres  are  compli 

compressed  or  crushed  by  the  growth,  absolute  ancesthe^  mij 

ensue,  but  is  very  rarely  met  with. 

Muscular  moremeuts  of  a  twitching  character,  and  occafiioual^ 
cUort'ic  or  epileptiform  convulaioos,  may  result  from  irritation  ft 
motor  fibres,  whilst  the  complete  compression  of  the  same  woold 
be  indicated  by  iwtralysis  of  the  muscles  8uj>p]ied  by  thaa. 
The  interference  by  the  growth  with  the  trophic  fibres  ii 
instances  results  in  the  production  of  various  trophic  ch 
ITie  chief  of  these  are  a  smooth,  glossy  appearance  of  the  sldn, 
striation  and  brittleneas  of  tht^  nails,  ulceration  of  periphenl 
parts,  painless  whitlows,  loss  of  hair,  increase  or  diminution 
sweat,  and  wasting  of  muscles. 

On  clinical  examinatioa,  a  neuroma  will  be  found  to  preeenk 
itself  as  a  smooth,  oval,  or  rounded  swelling,  varying  jn  s. 
before  mentioned,  ajid  situated  in  the  course  of  a  nerve-tmnL 
It  can  readily  be  moved  in  a  lateral  direction,  but  is  scarcely,  if  irk 
all,  movable  in  the  long  axis  of  the  nerve  on  which  it  is  placed. 
I'resaure  on  the  tumour  causes  pain,  both  at  the  seat  of  tlis 
swelling  and  also  in  the  jmrta  supplied  by  the  diseased  nerve; 
the  latter  point  is  important.  The  pain  caused  by  the  presence  €( 
the  neuroma  may  be  allayed  by  pressure  exercised  upon  the  uervB- 
trunk  between  it  and  the  spinal  cord. 

The  question  of  the  intimate  structure  of  any  given  nenrom 
will  depend  chiefly  on  the  rapidity  of  its  growth  and  ita  sofi 
In  proportion  as  its  growth  is  rapid  and  its  consistence  soA  thw 
probability  of  its  sarcomatous  nature  is  increasd. 

Treatment  of  Neuromata, — There  is  but  one  effectuil 
treatment  for  neuromata,  and  that  is  removal  by  the  knife.  Tli# 
incision  should  be  nmde  in  the  long  axis  of  the  affected  nerve  and 
the  tumour  carefully  enucleated  with  as  little  injury  as  possible  to- 
the  adjacent  nerve-bundles,  for  it  should  be  remembered  that  in 
many  cases  the  neuroma  may  be  removed  without  dividing  tlM 
nerve-trunk  in  any  part. 

In  all  cases  in  which  excision  of  a  portion  of  the  diseased  no 
becomes  necessaiy,  it  should  first  be  forcibly  stretched  to  n  suffi- 
cient extent  to  allow  of  immediate  suture  of  the  cut  ends.  For,  if 
the  nerve  has  been  resected  without  this  precaution  being 
taken,  it  may  be  difficult  or  impossible  to  bring  the  cut  surfaotS 
into  apposition.    In  cases  where  so  large  a  porlion  of  ner\-e 
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been  excised  as  to  render  apposition  impossible,  the  chances  of 
union  are  rendered  much  more  uncertain,  though  no  case  must  be 
regarded  as  hopeless  in  this  respect,  and  the  cut  ends  should 
always  be  fixed  by  suture  as  near  to  one  another  as  is  possible,  or 
the  operation  of  nerve-grafting,  mentioned  in  a  previous  chapter, 
should  be  performed, 

Plexiform  Neuromata. — It  has  not  been  shown  that 
tumours  of  this  nature  actually  grow  in  connection  with  nerve- 
trunks,  yet,  inasmuch  as  they  consist  in  part  of  nerve-fibres,  I 
have  thought  it  advisable  to  give  a  brief  account  of  them. 

The  tumours  to  which  this  name  has  been  applied  consist  in 
part  of  soft  connective  tissue  and  fat,  imbedded  in  which  are 
medullated  nerve-fibres  and  white  fibrous  tissue.  A  tumour  of 
this  nature  was  first  described  by  the  American  surgeon,  Mott,  in 
1854,  under  the  name  of  "pachydermatocele."  In  1857  Depaul 
showed  a  similar  specimen  at  the  Anatomical  Society  of  Paris,  and 
since  that  date  other  instances  have  been  recorded  by  Gersant, 
Billroth,  Czerney,  and  Labbe. 

The  usual  situations  for  such  growths  are  the  forehead,  the  eye- 
lid, the  temporal  region,  and  the  neck.  They  always  occur  in  early 
life  and  are  not  improbably  congenital.  It  is  possible  that  they  may 
be  somewhat  of  the  nature  of  the  other  congenital  tumours  which 
are  frequently  met  with  in  the  temporal  regions  and  are  due  to 
inclusion  of  epiblastic  tissues  enclosing  varying  amounts  of  meso- 
blast.  The  growth  of  the  plexiform  neuromata  seems  to  be  slow. 
In  one  case,  that  of  Labb^,  the  tumour  recurred  after  removal. 
The  following  cases  by  Billroth  are  good  examples  of  this  form  of 
growth  : 

Billroth.^ — Neuro-fibroiiia  or  Plexiform  Nenroma, 

The  patient  was  a  student,  aged  eighteen,  who  had  in  the  left 
temporal  region  a  diffused  swelling  which  did  not  project  in 
globular  form,  but  gave  an  appearance  of  widening  to  the  temple 
and  caused  the  face  to  look  awry.  The  swelling  extended  into  the 
upper  eyelid,  perhaps  also  into  the  orbit,  and  was  uniformly  soft, 
save  where  some  hard  cords  and  nodules  could  be  felt.  Probably 
the  tumour  was  of  congenital  origin.  It  had  increased  during  the 
last  few  years  so  much  that  the  left  eye  was  closed,  and  he  could 
not  obtain  a  situation  by  reason  of  the  disfigurement.     A  more 

*  Clinical  Suryery^  p.  94. 
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mmnt«  examination  of  the  face  and  head  Bhowed  as  fo)U 
The  aygomatic  arch  on  tlie  left  side  was  conBiderably  broad 
thicker  than  on  the  right ;  the  outer  part  of  the  left  ort 
anb'rior  half  of  the  left  side  of  the  skull  were  also  widene 
the  left  parietal  bone,  clone  to  the  sagittal  suture,  an  opeDii 
aize  uf  a  beaii  could  b<-  felt  in  which  the  pulsation  of  the  a 
nf  the  brain  was  diBtinct.  An  operation  was  nndertaken  f 
removal  of  the  tumour,  which  proved  to  be  ver)'  difficult, 
owing  to  the  situation  of  the  growth  and  partly  to  its  ill-d 
extent.  The  patient  made  a  good  recovery.  An  t;xaiiiiiia1 
the  tumour  showed  that  it  consisted  of  tortuous  bands  of  fit 
a  white  colour  marked  like  intestine.  The  diameti^r  of  these 
which  were  with  difficulty  disentangled,  varied  from  one-h 
two  lines.  In  section  they  were  seen  to  be  of  a  pale  grey 
and  arran^^ed  in  distinct  layers.  Most  of  the  bands  were  ir 
with  a  central  faint  yellow  dot.  Under  the  microscope  these 
were  seen  to  consist  of  o-llular  tissue  rich  in  cells.  The  i 
showed  here  and  there  fat  detritus.  In  the  finer  bands  doiibl 
tonn-d  nerve-fibri'S  could  distinctly  bo  recognized  imbedded  i 
loosely  connected  to  cellular  tissue  containing  a  t[nantity  of  1 

Billroth* — Ncuro-jQn-omfi  or  Plixi/ortn  Nevru>na. 

'J'he  patient  was  a  girl,  aged  fifteen.  From  an  early  age 
been  observed  that  the  right  temporal  region  was  much  t] 
than  the  left,  'llie  swelling  had  increased  very  slowly  sin 
commencement.  Wlieii  the  patient  was  admitted  the  right 
]X)rBl  region,  the  miter  part,  of  the  right  upper  eyelid,  aE 
iipjHT  part  of  the  right  cljeek  were  somewhat  swollen.  Tt. 
of  the  part  was  normal  in  appearance  and  the  swelling  pa 
The  right  eyeball  was  natural.  The  swollen  j>art  felt  like  a  fi' 
raolluBCiim,  and  several  hard  nodules  existed  which  were  ten< 
pressure,  'llie  growth  was  removed  and  the  disfigurement 
pletely  remedied.  The  tumour  was  composed  of  medullated  i 
and  fibrous  tissue  imbedded  in  a  soft  lobulated  fatty  tissue. 

Kultiplo  Ifeuromata. — Not  only  may  many  neuromt 
situated  uiwn  any  one  nen'e,  but  many  or  all  of  the  nerves 
iKxIy  may  V'  the  seat  of  new  growths.  .Such  cases  are  cer 
i-nre,  and  1  believe   that  the  total  number  of  recorded  insi 
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only  amounts  to  forty-seven,  and  tin-  whoK-  of  tliem,  witli  a  few  ex- 
ceptions, have  been  coHected  by  Pnidden  in  an  admirable  flummary 
of  this  subject  in  the  A  mrrimn  Jour  mil  of  Mrdiral  Sneiice,  vol.  Ixxx. 
p.  134.  The  first  of  these  cases  was  published  by  Monteggia  in 
1813,  and  from  that  dat'  till  1843  only  six  other  instances  were 
recorded.     The  majority  have  occurred  on  the  Continent. 

The  following  abstracts  of  a  few  cases,  taken  from  Pruddeii's 
monograph,  will  give  a  better  idea  of  their  nature  than  any 
description : 

iVWfftot.— "M.  Houels/in  the  year  1853,  described  the  following 
case,  which  was  treated  in  Nijlaton's  rliiiir  : — -Adrien  B.,  aged 
twenty-six,  slioeniaker,  admitted  March  27,  1851,  for  operation 
on  a  tumour  in  the  right  groin.  .  F'ive  months  before  entrance 
to  the  hospital  he  noticed  for  the  Ilrst  time  a  swelling  as  large 
as  a  pigeon's  egg  in  this  region.  It  caused  him  slight  pain. 
especially  during  changes  in  the  weather.  Several  tumours  as 
large  as  a  grain  of  wheat  were  found  in  the  abdominal  walls,  others 
in  various  parts  of  the  body.  Most  of  them  gave  him  no  spon- 
taneous pain,  and  but  slight  jwin  on  pressure.  They  were  not 
adherent  to  the  skin.  His  general  condition  was  good,  though  he 
was  somewhat  emaciated.  Certain  muscles,  especially  those  of  the 
forearm,  were  slightly  contracted.  General  sensibility  intact.  On 
April  1st  the  tumour  in  the  groin  was  removed,  the  healingof  the 
wound  was  slow,  not  being  completed  until  July,  and  during  this 
time  the  other  tumours  were  observed  to  increase  in  size.  The 
muscular  contraction  now  became  more  pronounced  ;  patient  com- 
plained of  pain  especially  on  changes  in  the  weather.  He  became 
still  more  emaciated;  appetite  good,  respiration  normal.  Con- 
traction of  muscles  increased,  and  movements  became  slow  and 
embarrassed.  General  sensibility  intact,  or  seemed  even  lo  hf.  a 
little  exaggerated.  Toward  the  end  of  September  the  patient  took 
finally  to  bed ;  the  pains  became  more  acute,  and  did  not  seem  to 
be  localized  in  the  tumours  themselves,  but  were  most  marked  in 
the  forearms  and  knees.  The  legs  became  fle.ted  on  the  thighs, 
and  finally  flexion  of  the  thighs  on  the  body  occurred.  Passive 
movements  of  the  legs  were  still  possible,  but  acutely  painful. 
Later,  movements  in  the  upper  extremities  became  impossible. 
and  pressure  on   the  tumours  extremely  painful;   general  sensi- 

•  BoneU,  ilemoire  lur  kt  Xtcruuiti :  Mem.  de  la  Hoc.  df  Chirurgie  dc  Pant, 
i.iiLp.53.     . 


fern)  mm  ffoid  ■loagthei 
With  the  fmrpriw  <rf  the  iilfci  Iwj  mi  maw ,  J  tWawm 
prcflnitodtnnoaisaf  TaoownM.  IWafteUlHicandG 
gsogtia  wCTc  TOT  ToiaauBoas.  Bitk  ^i—iigirtikB  •! 
stomach  preaented  nin»ew>—  iMflwi^fcataa  arriri^  at  tl 
became  normaL  All  ike  nenv*  of  the  «pper  extmuti 
notably  hypertrophied.  and.  witk  tke  CxofftiaB  of  tkoae 
palmar  re^oiis.  were  beset  witk  Ibbboves;  one  of  these 
Djcdian,  and  anoth*.-r  on  the  ndkl,  «cm  as  laige  as  a  he 
The  lumbar  and  sacral  plexuses  were  gieallj  b \  |iert«i|ih: 
pn-wiiti-d  aumerons  t  amours,  as  did  the  SBMller  nvraa  «f 
with  the  exception  of  those  Id  the  foot.  There  was  a 
liyitettropliy  of  the  main  trunks  of  the  srnpathetic  in  tl 
vifnl  and  tlioracic  portions,  bnt  no  circamscnbed  swellings 
nbdnmiiial  portion  they  were  Dearly  oonnal-  The  great  spl 
wuK  viiluminous.  and  presented  small  cinnunscribtrd  s« 
Semilunar  ganglion  and  its  plexuses  Dormal.  Meaenterin 
pri'Mfnts  a.  fi^w  amall  ttiinours,  the  largest  of  the  size  of  a  hi 
Striitturo  of  the  tumours  fibromaions," 


Sililri/. — Another  extremely  interesting  case  is  that  of 
I'lil  lent,  aged  forty-five,  coach-painter.  Had  always  enjoy 
hualth  until  seven  years  before  death,  when  he  b^an  to  G 
self  growing  feeble,  but  he  had  no  more  definite  symptoa 
four  years  before  death,  when  the  use  of  the  lower  ext 
bcciime  impiiii-ed,  and  by  degrees  he  lost  all  power  of  mo 
A  sloughing  BOH'  appeared  on  the  back,  and  when  admitte 
Middleaex  Hospital  he  had  no  power  of  movement  in  the 


:866,  vol,  xlix.  p.  39, 
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of  the  lower  h«]f  of  the  bodv.  and  the  legs  were  dnwn  np  to  the 
abdomen;  they  could  be  drawn  down,  bot  woatd  a?sin  soon 
become  flexed.  He  retainetl  sooie  power  of  nwrem^ni  in  the  tipper 
extremltiea,  faein^  sUe  to  fo-d  himself  if  the  food  was  cut  for  him. 
Cittaaeoiis  seoxibility  was  entlrelT  lost  :n  tb  -  lower  extremities, 
bnfc  a  oertaiB  amooat  of  aeaaibihty  remained  in  the  hands.  Urine 
and  fieoea  p^ned  inTolontanlj.  A  large  tamottr  was  eridr-nt  near 
the  left  elbow,  and  another  below  Ponpart's  ligament  of  the  left 
side.  Appetite  good.  There  wag  at  finrt  some  improTement  in 
the  slonghing  aore  oa  ihe  back,  bot  ii  soon  became  worse,  and 
the  patient  died  ooe  month  after  admigjoo.  Aatopsy  :  Bod;  well 
nooiishfd.  No  lesions  of  thoracic  or  abdominal  viacen.  Brain 
and  cranial  nerv*^  normal.  Id  the  spina]  canal  nnmerons  tnmoora 
were  foond  within  th*;  membranes  connected  wiib  the  roots  of  the 
nerres,  being  moat  abundant  in  the  cTrical  and  lambar  r>-gions. 
In  the  ct-nical  retrion  s«-veral  lamonrs  wert-  fomid.  the  largest 
having  th<-  siz^  of  a  large  walnnt.  and  pressing  on  the  cord  con- 
stricted and  softened  it.  The  largv  torooor  noticed  dniing  life 
near  Poapait  s  ligament  was  attached  to  the  anterior  cmral,  and 
contained  several  cysts.     The  tumonra  were  fibromata. 

GtHfriseh. — '■  Generiach.*  in  1870.  gave  an  admirable  acconnt  of 
a  moat  interesting  case:— Karl  P.,  aged  twentv-two.  shoemaker. 
His  mother  died  of  carcinoma  mammae.  She  had  nnmerons 
tomonrs  in  the  asilla  alon^  the  ribs,  in  th^-  precordial  region  and 
in  the  muscles,  rfhese.  ar  the  time  of  her  death,  w-re  supposed 
to  be  enlarged  or  caic-rons  Ivmph-glands:  but  in  view  of  the 
hiatory  of  her  aons.  and  their  aitoation.  ii  is  not  improbable  that 
at  least  a  part  of  ihem  were  neuromata.^  Patient  had  never  pre- 
vionsly  had  a  sevt-re  illness.  Early  in  1868,  aft*-r  exposure  to 
severe  cold,  he  b^^n  to  exp>-ri<-iice  acule  pain  in  the  ball  of  (he 
left  foot,  which  was  renewd  at  every  change  of  the  w.-ather. 
This  pain  finally  became  foi  acute  that  he  sought  admittance  to 
the  hospital.  He  was  of  merlinm  ?ize,  looked  like  a  malarial 
patient,  Ups  pale  and  bluish,  conjunctivas  and  mucous  membrane 
of  mouth  singnlarlv  colourless.  H--  had  epispadias,  and  hi" 
voice  was  like  that  of  a  child.  Numerous  larger  and  smaller 
resdstant  fusiform  tamoan  were  found  scattered  over  the  entire 
surface  of  the  body,  the  skin  over  them  being  normaL     Some  of 

»  Vircb'.ws  Arttlr,  Baad  xlit  p-  15. 
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AoB  wov  tpmlttmoamiv  ftiufml ;  iAen,  of  tlie  aae  of  a 
■MwlnpKvalw  tyvV  deefKr.  wen  ntber  not  at  all  paii 

piii—ii  m  i«lj  ifciM  iiwiiiiiililri  firm — ^7 '      He  ami 

W  tarn  Mrikei  tka  «k«  tiglit  r»n  oM.  They  gn 
c^^X^  ^ai  iacRi^nd  in  Hmbcz-,  nmr  of  tliem  beiD^  as  U 
m%  tfg.  Am  cnnwHtieB  flf  Ae  bkwd  revealed  an  in 
■bor  flf  vUte  bknd-o-lls.  Bot  neith< 
Iks  seaae  «f  toach,  nor  perception  of  he* 
r  pmr,  wut  ia  Ae  IcMt  derive  impaired.  R* 
'jdeta  hx^mL  Abcmt  ten  weeka  before 
W  faegi*  to  hare  nrtvsM  pvaug,  itretdiing  pain  in  the 
buttork.  «Uc^  iaenmaai  ia  aenrily.  A  nfudlv  growing  ti 
me  discorarrd  bn<n,  miadk  wt  tfe  time  of  death  had  a  din 
of  5-5  OK.  In  the  ■iiwti—  he  begmn  to  ha\-e  pain  ii 
T^t  feci,  and  pf«3:«tly  toot:  to  his  bed.  The  right  foo 
1«^  now  became  ^ligfadr  ancfithetic.  and  assumed  a  po 
r**Sr-niWing  talipr-^  i-qninoji.  and  onensire  ttdt-ma  occ 
extcading  op  to  Tfai-  middle  of  thr  thigh.  Temperature  r 
from  3S.'S  to  59.°/  C. :  pulse  freqaent  and  soft,  A  pera 
dianhoMi  now  srt  in.  A  veiy  painfal  digital  examinaiion  ( 
rrclum  showed  that  the  gut  was  pressed  upon  by  a  firm  : 
tumour  within  the  pelvis  on  the  right  side.  Later,  micta 
became  difficult :  utine  scantr,  cloadr.  with  reddish  sedi 
and  <«  several  occaaons  ccmtained  albumen.  The  palnfu 
sometimes  bloody  diarrhoea  was  not  controlled  permai 
by  the  most  jxiwerful  remedies.  A  bedsore  formed  ove 
right  trochanter.  During  the  last  days  he  several  times 
rieneed  a  sensation  of  coldness,  but  had  no  pronoanced  chill, 
died  suddenly  of  pneumothorax.  Autopsy :  In  the  lungs 
ecatlered  areas  of  broncho-pneamoniB,  and  small  cavities 
nerted  with  ttie  smaller  enlarged  bronchi,  through  the  wa 
one  of  which  the  perforation  had  occnrred.  On  the  Si 
of  both  lungs  numerous  wedge-shaped,  soft,  whitish  nc 
were  seen  as  large  as  a  hazel-nut,  with  the  broad  end  out 
Plugs  were  foand  in  some  of  the  smaller  arteries  in  the  lungt 
A  few  scattervd  neuromata  were  found  along  the  bronchi. 
and  cranial  nenes  within  the  skull  normal.  The  roots  o 
ciliary  ganglion  and  the  ganglion  itself  were  thickened  an< 
usually  resistant.  Small  tumours  were  found  on  the  oculo-mot 
right  tnx-hlearis.  and  ou  si-veral  branches  of  the  trigeminus, 
^inal  cord  was  normal,  »    ■    "      spinal  nerves  outside  the 
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were  much  enlarged  as  they  passed  through  the  greatly  widened 
intervertebral  foramina,  the  change  being  most  marked  in  the 
cervical  and  lumbar  regions.  Tlie  whole  spinal  canal  was  enlarged, 
especially  in  the  lower  lumbar  and  sacral  regions,  itaving  in  tho 
latter  portion  a  diameter  of  more  than  3.5  cm.  Tnmoursof  varj'ing 
size  were  found  in  all  the  spinal  nerves.  The  phrenica  weiti  beset 
with  tnmours  of  the  size  of  a  barleycorn.  Both  vagi  were  con- 
siderably enlarged  and  knobbed,  and  in  .some  parts  of  the  thoracic 
jMrtion  measured  9.12  mm,  in  diameter;  upon  and  below  flie 
diaphragm  were  numerous  tumoui-s  as  large  as  a  pea.  Tumoura 
were  also  found  in  the  various  plexuses.  The  sympathetic  nfr\-es 
were  thickened  and  the  ganglia  enlarged.  Both  splauchiiics  and 
the  intercostals  presented  tumours,  those  of  the  latter  nerve  pra- 
jecting  through  between  the  ribs  into  the  pleural  cavity.  Several 
tumours  were  found  in  the  subserosa  of  the  stomach,  in  ihe  ^wrta 
hepatis,  and  were  very  abundantly  distributed  in  the  nu'senterj', 
the  largest  having  the  size  of  a  pea.  The  true  pelvis  was  filled 
with  large  subserous  tumours,  and  such  also  were  found  in  both 
iliac  fossa>.  Tumours  of  the  siae  of  a  hen's  egg  were  situated  on 
the  branches  of  the  lumbar  plexus,  some  of  them  containing  cheesy 
masses,  others  completely  calcified.  The  sciatica  were  entirniously 
enlarged.  The  microscopical  examination  showed  the  tumours  to 
be  essentially  fibi-omafa,  but  some  were  distinctlj-  sarcomatous, 
others  myxomatous.  The  wedge-shaped  masses  in  the  lungs  were 
sarcomatous,  and  the  author  regards  them  as  metastatic.  The 
above-mentioned  plugs  in  the  smaller  arteries  of  the  lungs  con- 
sisted chiefly  of  spindle-shaped  cells,  somewhat  resembling  those 
composing  the  wedge-shajred  notlules.  The  nerve-fibres  could  l)e 
readily  seen  passing  through  the  tumoui-s,  and  the  author  concluded 
after  carefully  counting  the  nerve-fibres  in  transverse  section  be- 
foi-e  entering  and  within  the  tumours  that  their  number  was  not 
ied." 


Bruits. — "Tho  following  case  w.is  described  by  Bruus,*  in  1  S70  : 
— P.  M.,  male,  thirty-three  years  of  age  ;  general  health  good. 
He  was  born  with  a  Hat  tumour  on  the  left  temple  and  left  upper 
fyelid,  wliich  grew  with  the  growth  of  the  body.  It  was  lobu- 
lated,  irregularly  nodulated,  hanging  in  sack-like  folds  down  to 
the  ear,  covering  the  eye,  which  was  atrophied.       Knobby  eoi-da 

*  %'irchow's  Aniiir,  vol.  i,  p.  108. 
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wi-re  felt  within  the  tumom-,  wliicli  has  given  him  no  special 
iiicoaTeDience.  Six  years  ago  he  first  noticed  a  tumour  on  the 
left  side  of  the  neck,  which  was  then  about  aa  lai^e  as  a  hen's  e^, 
and  lay  just  below  the  angle  of  the  jaw.  It  continnetl  to  increase 
in  size,  and  he  came  for  operation.  It  was  now  abont  as  large  as 
the  double  fist,  reached  from  the  jaw  to  the  clavicle  and  forward 
to  the  median  line,  displacing  the  larynx.  It  was  freely  movable 
sideways,  but  not  up  and  down.  The  skin  over  it  was  normal. 
At  first  he  had  for  a  time  no  subjective  symptoms,  but  two  yeare 
before  admission  he  began  to  suffer  from  a  gradually  increasing 
lioarseness,  which,  however,  never  reached  aphonia.  During  the 
last  six  months  he  had  darting  pains  in  the  tumour,  radiating  to 
the  ear  and  back  of  the  head,  as  well  as  difficulty  of  breathing, 
which  was  accompanied  by  a  whistling  sound,  especially  after 
exercise.  \'igorou8  movement  of  the  tumour,  or  strong  pressure 
on  it,  induced  cough.  On  various  other  parts  of  the  body  haid 
tumours  were  found  from  the  size  of  a  barleycorn  to  that  of  a 
waluui,  of  whose  existence  he  was  unaware.  An  operation  was 
perfyrmcd  for  the  removal  of  the  tumour  in  the  neck.  On  cutting 
down  upon  it  a  nerve  was  seen  to  enter  it  from  below,  which 
proved  to  be  the  pneumogastric,  and  was  severed.  During  the 
operation  violent  cough  and  intense  soilbcaton,-  symptoms  occurred, 
passing  off  after  the  manipulations  ceased,  when  the  breathing 
became  uoniial.  The  patient  did  well  until  the  tenth  day  aft«r  the 
oitcration,  when  a  profuse  ha3morrhage  occurred,  tenninating  in 
death.  Autopsy:  The  hfeniorrhage  was  occasioned  by  an  ulcera- 
tion through  t!iB  wall  of  the  carotid.  The  left  vagus  was  beset 
with  fusiform  and  siiheroidal  tumours  from  the  size  of  a  millet- 
seed  to  thai  of  a  bean,  down  to  its  finest  visible  raraificationa. 
On  the  right  vagus  timiours  were  found  aa  large  as  a  walnut. 
Tumours  were  also  discovered  on  numerous  other  nerves,  espe- 
cially on  the  brachial  plexus,  the  subcutaueoua  nerves,  and  on  the 
sciatics  and  their  branches.  Some  of  these  were  aa  large  as  a 
pigeon's  egg. 

■■  A  brother  of  the  above  patient  had  a  congenital  elephantiasis, 
with  plexiform  neuroma  of  about  the  same  size  and  shape,  and  in 
the  same  region  i  and  his  mother  had  numerous  wart-like  tumours 
in  the  skiu. " 
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SattcrtkuYii'tv.' — Mullijt!.-  X.nromata. 

At  a  meeting  of  the  New  York  Pntliological  Society  the  author 
related  a  case  in  which  there  were  multiple  tuDiours  of  tlio 
cranial,  spinal,  and  sympathetic  nervis,  with  remarkably  few 
symptoms.  The  patient  was  aged  twenty-fipe.  At  the  age  of 
thirteen  she  had  paraplegia,  after  an  attack  of  small-pox.  KKo 
regained  motion  to  some  extent  under  the  use  of  the  electric 
current,  and  subsequently  had  severe  pain  along  the  course  of  the 
sciatic  ner\-e. 

On  Oct.  14,  1879,  she  came  under  notice.  Sensation  was 
diminished  in  the  right  foot,  and  motion  was  limiti'd.  After 
treatment  by  electricity,  she  was  able  to  walk  in  ten  days  with 
greater  ease,  but  had  dull  pains  at  night. 

Nov,  lat :  Nausea,  vomiting,  and  diarrhoea  set  in,  and  she  died 
on  the  4tli.  Post-mortem  examination  :  There  was  found  to  be  a 
large  tumour  in  the  right  iliac  fossa,  embracing  and  including  the 
cords  of  the  lumbar  and  sacral  plexuses,  forming  a  mass  as  large  as 
a  hand,  closely  connected  with  f  lie  bone.  The  growths  constituting 
tlie  tumour  varied  in  size  frfim  a  pea  to  a  goose's  egg.  They  were 
either  on  the  aide  of  the  nerve-cords  or  pressing  upon  t  hem  centrally. 
No  tumours  were  found  on  the  spinal  cord.  The  intercostal 
nerves  were  bi^set  wilh  tumours  up  to  the  sizi-  of  a  small  almond, 
some  of  which  passed  through  the  intercostal  forBiiiina.  Small 
tumours  were  found  on  the  branches  of  thi'  fifth  nerve,  and  on 
the  occipital,  spina l-acceason,-,  and  phn-nic  ner\'eB.  The  right 
pneumogastric  was  beset  with  tumours,  the  largest  of  which 
measured  i  inch  by  I J  inch.  The  cardiac  and  (esophageal 
plexuses  presented  numerous  small  tumours,  and  the  cervical 
portion  of  the  right  sympatiietic  was  converted  info  a  bulbous 
cord,  about  aa  large  as  the  little  finger.  The  remaining  spinal 
nerves  of  the  extri'niities  were  for  the  most  part  thickened.  In 
the  foot  and  hand  the  change  was  but  slight.  Uoth  scialics 
as  they  entered  the  thighs  presented  themselvea  as  large  knotted 
cords.  In  the  left  leg  all  the  branches  of  the  sciatic,  down  to  the 
ankle,  were  beset  with  tumours,  as  was  the  anterior  crural  with 
its  branches.  On  the  left  anterior  crural  and  its  branches,  276 
tumours,  targe  and  small,  were  counted,  fii  the  left  arm,  all  the 
nerves  down  to  the  wri.st  were  thickened,  and,  es]«'cially  above 
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the  elbow,  beset  with  tumours.     They  were  abundant  alike  in  the 
muscular  and  in  the  cataneons  nerves. 

(The  microscopic  structure  of  these  tumotirs  is  not  mentioned.) 

In  most  of  the  cases  of  multiple  neuromata,  the  tumours  have 
been  fibrous,  in  some  they  have  been  sarcomatous,  and  in  a  few 
there  have  been  found  cysts — probably  degeneration  cysts — within 
the  solid  tissue  of  the  new  growth.  In  no  case  have  the  tumours 
become  disseminated  in  irther  tissues,  nor  have  they  caused 
glandular  infection.  Dr.  J.  F.  I'ajnie,  however,  has  recorded  two 
coses*  in  which  the  neuromata  coexisted  with  mollusoum  fibrosuni, 
and  refers  also  to  similar  observations  by  other  authors. 

Not  infrwjuently  more  than  one  member  of  the  same  family 
have  been  the  subjects  of  multiple  neuromata,  and  several  of  the 
patients  have  been  idiots  or  cretins.  Most  of  the  .sufferers  have 
been  yoiiug  adults,  but  the  tumours  have  heen  met  with  at  almost 
all  ages  after  puberty. 

Kg  particular  nenes  ai-e  affected  more  than  others,  as  far  as 
the  cei-ebro-spinal  system  is  concerned,  but  the  synipathetics  fre- 
quently escape.  The  number  of  tumours  met  with  in  some  cases  ia 
enormous;  thus,  'n\  one  of  Smith's,  of  Dublin,  more  than  20OO  were 
counted. 

The  symptoms  caused  by  multiple  neuromata  vary  greatly. 
Occasionally  but  few  symptoms  are  present.  In  other  instances  all 
the  pain,  inipairmetit  of  muscular  power,  and  trophic  lesions  I  have 
already  described  as  occurring  in  single  neuromas,  may  be  present 
iu  an  exaggerated  degree.  Many  of  the  patients  have  lost  their 
lives  through  implication  of  ihe  piieumogastrics  or  of  some  other 
cranial  nerve,  and  in  a  very  large  percentage  of  the  whole  number 
of  recorded  cases  a  fatal  result  has  ensued. 

No  treatment  can  be  adopted  with  any  hope  of  success,  for  it 
is  manifestly  impossible  to  attempt  the  removal  of  hundreds  of 
tumours,  many  of  which  are  situated  in  inaccessible  regions. 

•   Tran,.  ofl\^h.  .■■W.  of  /^.ulo-.  vol.  .vxiviii.  p.  63  ;  and   T..-^,tl,  vul.  L   Ij-fg. 
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j'lry.  a6i 

KciEHA  ader  nerre  section,  43 
KJmuiicIt,  oa  cliftngsH  in  ncrvei   nfler 
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nerve-s [retelling  for,  376 
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Fenger  and  I,ee,  un  nerve -slwtobing,  347 
Fibromata  ut  nerves,  493 
Flaubcrl,  rupture  of  brovbial  plexus,  lot 
Fmclurpof  olavidowitb  nervu  injury,  148 
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Gum»,  condition  of,  in  facial  neunUj 
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InSammation  of  Dt 
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Injuries  ofspecinl  nerves,  84 
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I'^roel,  nerve  injuries  cninplicating  hic- 
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for  tubes,  363, 

Juintii,  cUnnges  \n  nrier  nerve  section,  52 

KxvruxKS,    nervc-a (retching   for   fncial 
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nerve  eraftinir. 

Kor;  butt -Ditizkie  vie  z,  on  degeneration  at 
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Ijiulh,  CDDluaioD  of  cervical  nerves,  220 
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Mwn,     nerve-stretching    fur    trsumatic 

neuralgia,  403 
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Natural  niMTD  current,  9 

Nwk,  injuria.  ofLPrve.  of,  108 

IrcBttoent  of.  30S 
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.timuli,  I. 

orbrachialplexua.448             J 

Blreloliing,  let  Slretcbing 

ofextensora  ofband,  444        ■ 

Neumiinn,  on  regenenHion,  22 
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Phjsioti^y  of  Ibe  nerves,  8 

ayiihililir,  460 

I'ierjon,  on  multi[>le  neuritl!,  481 

Iraumahci  274 

Plexifonu  neuroma,  495 

Pneumwaalric  nerve,  injuries  of,  1 13 

Ntunleis,  ckukb  of,  391 
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multiple,  496 
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Boseaiteia,  den  111  nfter  Derve-Btrelcbiiig, 
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Rmb.  rup'urj  of  the  br.ichial  plexus,  104 
Batb,  taulliptc  neuritis,  477 
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8.1  DATiEB,  injuries  of  the  sjrm pathetic,  120 
SinJi,  neurectouy  fur  wiynock,  J&S 
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injurj  of  Iho  pnonmog.ia'.ric,  II3 
Sew  ^reaiure  on  ntrvcs,  238 
Sclieving,  on  ner»e-»[re telling,  339 
Bcbiuuivr,      Derve-Blretching   for     fuci.1l 

■pum,  382 
Bcinlic  ner*D,   symplomB  of  ilivisiDii    of, 
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neurotomy  of,  J29 
BcialiiM,  trcatmi^nt  of.  4i)« 
SecoaJitrr  sutiir',  164 

eA-wji  of,  166 

fflilnra  of,  207 

pro^nosii  of,  203 

Btalislics  of,  197 
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SSe,  norre-alretching  for  facinl  spusui,  41 1 
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Sennlnlitf  supples,  71 
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Shock  after  oerva  section,  62 
Kibley,  CUM  of  multiple  neuromatn,  49 
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_  Irophic  changes  in,  41 
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Smith,    nerre -St  retching    fur    trniinialic 

neuralgia,  397 
SpasUc  spinal  paralysi',  110 rvc -si retching; 

Npenco,    nerve-stretching    for    Irnumatic 
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changBB    in,   cauBuo   by  ncrvc- 

Blrelcbing.  341 
diseiue  of,  after  neuritis,  :S6 
eflacl  of  nerve -itretobing  rin,  337 
tjoutham,  nerTe-Bit retching  for  facial  Bju&m, 

3Sj 
SlHliilica  of  primary  Buluro,  153 
tJtowart,  on  muhipln  iieuritin,  47a 

noriTB-Btretcbiug  for  epilepliforra  neu- 
ralgia,  420 
Stintiing,  on  tho  slreLglb  of  nerves,  336 
on  nerve- a  ire  lolling,  344 
ausA,  paralysis  of  the  brncliiiil  plcsii". 


SlrancthofncrMB,  333 
Stretching  of  npnas,  339 
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mode  of  action  of,  347 

operation  of,  350 

phytiolngical  iHucla  of,  343 

fur  allietosia,  374 

for  disease  of  the  brain,  36S 

for  epilepaj',  376 

for  epileptiform  neunlgia,  419 

for  intBrcoalal  neunilgia,  418 

for  facial  sjiasim,  3S0 

for  leprosy,  390 

for  local  Bji-iBm,  380 

for  myelins  369 

for  neuralgia  ol  iixtreniiliei,  414 

for  paralysis  ngitnns,  372 
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Supra-orbital  nerve,  neurotomy  uf.  322 
Supra,  trochlear  nerve,  uouruiomy  of,  322 
Suture  of  oerves,  124 

canes  of  primary,  129 

litilurs  ofpnmnry,  [60 

material  for,  I2S 

primary,  126 

prognosis  of  primary,  158 

secondary,  164 

value  of  Bceoiidar^,  152 
Sivnn,  injuries  uf  suiierficial  neries,  iiS 
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Pharmacy^    Botany^  Photography^  Zoology y  the  Microscope,  ami  other  Brandies 

of  Science,  can  be  had  on  application. 


Practical  Anatomy : 

A  Manual  of  Dissections.  By  Christopher 
Heath,  Surgeon  to  University  College 
Hospital.  Seventh  Edition.  Revised  by 
RiCKMAN  J.  GoDLEE,  M.S.  Lond., 
F.R.C.S.,  Teacher  of  Operative  Surgery, 
late  Demonstrator  of  Anatomy  in 
University  College,  and  Surgeon  to  the 
Hospital.  Crown  8vo,  with  24  Coloured 
Plates  and  278  Engravings,  15s. 

"Wilson's     Anatomist's      Vade- 

Mecum.  Tenth  Edition.  By  (Ieorge 
Buchanan,  Professor  of  Clinical  Surgery 
in  the  University  of  Glasgow;  and  Henry 
E.  Clark,  M.R.C.S.,  Lecturer  on  Ana- 
tomy at  the  Glasgow  Royal  Intirmary 
School  of  Medicine.  Crown  8vo,  with 
450  Engravings  (including  26  Coloured 
Plates),  18s. 

Braune's  Atlas  of  Topographi- 
cal Anatomy,  after  Plane  Sections  of 
Frozen  liodies.  Translated  by  Edward 
Bellamy,  Surgeon  to,  and  Lecturer  on 
Anatomy,  &c.,  at,  Charing  Cross  Hos- 
pital. Large  Imp.  8vo,  with  34  Photo- 
lithographic Plates  and  46  Wooilcuts,  40s. 

An  Atlas  of  Human  Anatomy. 

By  RiCK.MAN  J.  GODLEE,  M.S., 
F.R.C.S.,  Assistant  Surgeon  and  Senior 
Demonstrator  of  Anatomy,  University 
College  Hospital.  With  48  Imp.  4to 
Plates  (112  figures),  and  a  volume  of  Ex- 
planatory Text,  8vo,  £^  14s.  6d. 

Harvey's      (W^m.)     Manuscript 

lectures.  Prelectiones  Anatomice  Uni- 
versalis. Edited,  with  an  Autotype  repro- 
duction of  the  Original,  by  a  Committee 
of  the  Royal  College  of  Physicians  of 
London.  Crown  4to,  half  bound  in 
Persian,  52s.  6d. 


Anatomy  of  the  Joints  of  Man. 

By  Henry  Morris,  Surgeon  to,  and 
Lecturer  on  Anatomy  and  Practical  Sur- 
gery at,  the  Middlesex  Hospital.  8vo, 
with  44  Lithographic  Platjes  (several  being 
coloured)  and  13  Wood  Engravings,  l6s. 

Manual  of  the  Dissection  of  the 

Human  Body.  By  Luther  Holden, 
Ccmsulting  Surgeon  to  St.  Bartholomew's 
Hospital.  Edited  by  John  Langton, 
F.R.C.S.,  Surgeon  to,  and  Lecturer  on 
Anatomy  at,  St.  Bartholomew's  Hos- 
pital. Fifth  Edition.  8vo,  with  208 
Engravings.     20s. 

By  the  same  Author, 

Human  Osteology. 

Seventh  Edition,  edited  by  CHARLES 
Stewart,  Conservator  of  the  Museum 
R.C.S.,andR.\V.REiD,M.D..F.R.C.S., 
Lecturer  on  Anatomy  at  St.  Thomas's 
Hospital.  8vo,  with  59  Lithographic 
Plates  and  75  Engravings.     l6s. 

Also. 

Landmarks,  Medical  and  Surgi- 
cal.   Fourth  Edition.   8vo,  3s.  6d. 

The  Student's  Guide  to  Surgical 

Anatomy.  By  Edward  Bellamy, 
F.R.C.S.  and  Member  of  the  Board  of 
Examiners.  Third  Edition.  Fcap.  8vo, 
with  81  Engravings.    7s.  6d. 

Diagrams  of  the  Nerves  of  the 

Human  Body,  exhibiting  their  Origin, 
Divisions,  and  Connections,  with  their 
Distribution  to  the  Various  Regions  of 
the  Cutaneous  .Surface,  and  to  all  the 
Muscles.  By  W.  II.  Flower,  f^  ^ 
F.R.S.,  F.R.C.S.  Thvcd  ^liS^ 
6  P\ales.  VwO'j^X  aNo,  'vis.. 


General  Pathology : 

An  Iniiuducticm  lo,  Hy  Jons  Bl.Asn 
SuiTON*,  K.R.C.S.,  Sir  E.  Wilson 
Lecturer  on  Palhulogy,  R.C.S. ;  AssKalant 
Surgeon  to,  and  Lecluter  on  Anatomy  al, 
Middlesex  Hospilnl.  8vo,  with  149  En- 
gravings, 14s. 

Atlas  of  Pathological  Anatomy. 

U)-  Or.  LanceheaL'x.  Translated  by 
■\V.  S.  GiiEENREi.n,  M.n.,  I'lofessor 
of  Pnlhology  in  llie  University  of  Edin- 
burgh. Imp.  8vo,  with  70  Coloured 
Plates.  £s  55. 

A  Manual  of  Pathological  Ana- 
tomy. By  C.  Hamimeld  Ionks. 
M.K.,  F.R.S..  and  E.  H.  SievEKiNti, 
M.D.,  F.R.C.P.  Edited  l^  J.  F. 
Pavse,  M.D.,  F.R.C.P.,  Lecturer 
on  (iencral  Pnlholocy  al  St.  Thomas's 
iiospii,il.  Second  Edition.  Crown  Svo, 
ttilli  195  Engravings,  l6s. 

Post-mortem  Examinations: 

A  Description  and  Explanntion  of  the 
Method  ol  Performing  them,  with  especial 


with  4  I'lales,  3s.  61I. 
The  Human  Brain : 

ilisloloEical  and  Cfarse  Methods  of  Re- 
search. A  Manual  ibr  Siuilents  and 
Asylum  Metlical  Officers.  By  W.  Bevan 
Lewis,  L.R.C.P.  Lond.,  Medical  Super- 
intendent, West  Riding  Lunatic  Asylum. 
Sva,  with  Wood  Engravii^  and  Photo- 
graphs, Ss. 

Manual  of  Physiology : 

For  the  use  of  Junior  .Students  of  Medi- 
cine. By  Geralo  K.  Yeo,  M.D., 
F.R.C.S.,F.R..S.,  Professor  of  Physiolc^ 
in  King's  Collide,  London.  Second 
Edition.  Crown  Svo,  with  31S  En- 
grai-ings,  14s- 

Principles  of  Human  Physi- 
ology. »y  W.  B.  Carpenter.  C.B., 
M.l).,  F.R.S.  Ninth  Edition.  By 
»EMiV  POWEK,  M.B.,  F.R.CS.  Svo. 
with  3  Sleel  Plates  and  377  Woiwl  Engrav- 
ings, 3IS.  &'■ 

Klementary  Practical    Biology : 

\'egetablc.  By  TijoiiAS  W.  SlIOHE, 
M.D.,  B.Sc.  Lon.1.,  Lecturer  on  Com- 
parative Anatomy  at  St.  Bartholomew's 
llospilal.     Svo,  6s. 

AText-Bookof  Medical  Physics. 

for  Stu-lcnls  and  Ptactilionets.      By  I.  C, 

I'RAi-KR.     M.U..    LL.D.,    Professor   o( 

I'hvsici  in  the   University  of  New  York. 

7  Engraviigi.    Svo,  iSi. 


Medical  Jurisprudence : 

Its  Principles  and   Practice,    lit  .i 
S.    Tavi-or.    M.D..   K.K.C.r    ' 
ThinI   Eiliiion,   tij-THnMAsSTcnMI 
M.p..    F.R.C-P..   Lcciitier  «  Mtk 

IuriKpruilence  at  Cuy'i  HoqattL    jni 
VI,  with  18S  Engrnvii^s,  311.  W, 

Jij-  tht  „tait  AMktn. 

A  Manual  of  Medical  Jiu 

dence.       aei-enth  Edilkit       " 
with  56  Eneravings,  I4S. 

Poisons, 

In  Relation  to  Meilical  Jni 
Medicine.  Thir.1  Edilioi 
with  104  Engravinffs,  1 6s. 

Lectures    on    Medical  Jm 
dence.      I!y    Framis   C 
late  Pri>ressor  in   the  Uiiii 
d«n.   E.iiicl  by  K 
M.I).      Svo,  with  12  C.ipper  llltcvV 

The  Student's  Guide  to  Mcfl 

Jurisprudence.  By  Jttus  I 
cKOMiiiE,  M.D.,  F,R.c.P..  Leaa 
Forensic  .Medicine  lo  Ctuiii^  I 
Hospital,       frap.   %va,   75.  6d.         ^ 

Microscopical     ExaminattM 
Drinking  Water  and  of  A 
J.  U.   MACI.OSALI,.   M.n..  F-R-S 
Professor  of  Naval    Hygiene  in  the 
Malical  Schix.i.      Sccund   t-Jliliun.  1 
with  25  Plates.  7s.  6cl. 

Pay      Hospitals      and 
Wards    throughout     thi 
ByHENRvC.  Bt-Ki>cn.     8v 

Hospitals,  Infirmaries,  s 
pensaries  :  Their  Conittui 
rior  Arrangcmenl.  and  M 
with  Descriptions  of  existing  Ii 
and  74  Illustrations.  By  F  ' 
M.D..  M.K.C.P,L.  Second  1 
Ro)'b1  Svo,  las. 

Hospital       Construction 

Managernent.       By   V.    J, 
M.D.,  Loc.il  Government   Buaudlni 
lor,  and   H.  S.vw.v    Snei.i.,   Feltl 
Inst.    Bnl.   Architects,      Half  tM,  »- _ 
large  Map.  54  Ulhogm|>hic  PUtes.  abdir  I 
Woodcuts,  3SS- 

Public  Health  Reports. 
By    Sir   John     Simon,    c.B., 
Edited    Uy    Eiiwaru    Sbaton,    M.D.I 
F-R.C.R    ivols.8v(,,  «ithPo«m,,^| 

Sanitary  Examinations 
Of    Water.    Air.   an.l    Food. 
Meciim  fur  llie  Me<lical  Offic«r  o 
IlyCoRNELius  B.  Fox.  M.l>„  1 
Second   Edition.     Cruwn  S«tk,  ^ 


J,    }k   A.    CHURCHILL'S    RECEiVT    WORKS. 


5 


A  Manual  of  Practical  Hygiene. 

By  E.  A.  Parkes,  M.D.,  F.R.S.  Seventh 
Edition,  by  F.  de  Chaumont,  M.D., 
F.R.S.,  Professor  of  Military  Hygiene  in 
the  Army  Medical  School.  8vo,  with 
9  Plates  and  loi  Engravings,  1 8s. 

A  Handbook  of  Hygiene  and 
Sanitary  Science.  By  Geo.  Wilson, 
M.A.,  M.D.,  F.R.S.E.,  Medical  Officer 
of  Health  for  Mid-Warwickshire.  Sixth 
Edition.  Crown  8vo,  with  Engravings. 
IDs.  6d. 

By  the  same  Author, 

Healthy      Life      and      Healthy 

Dw^ellings  :  A  Guide  to  Personal  and 
Domestic  Hygiene.     Fcap.  8vo,  5s. 

Epidemic  Influences  : 

Epidemiological  Aspects  of  Yellow 
Fever  and  of  Cholera.  The  Milroy 
Lectures.  By  Robert  Lawson,  LL.D., 
Inspector-General  of  Hospitals.  8vo, 
with   Maps,    Diagrams,  &c.,  6s. 

Detection    of  Colour-Blindness 

and  Imperfect  Eyesight.  By 
Charles  Roherts,  F.R.C.S.  Second 
Edition.  8vo,  with  a  Table  of  Coloured 
Wools,  and  Sheet  of  Test-types,  5s. 

Illustrations  of  the  Influence  of 
the  Mind  upon  the  Body  in 
Health  and  Disease  :  Designed  to 
elucidate  the  Action  of  the  Imac^mation. 
By  D.  H.  TuKE,  M.D.,  F.R.C.P.,  LL.D. 
Second  Edition.    2  vols,  crown  8vo,  15s. 

By  the  same  Author. 

Sleep-Walking  and  Hypnotism. 

8vo,  ss. 

A     Manual     of     Psychological 

Medicine.  \Vith  an  Appendix  of 
Cases.  By  John  C.  Bucknili.,  M.D., 
F.R.S.,  and  I).  Hack  Tuke,  M.D., 
F.R.C.P.  Fourth  Edition.  8vo,  with  12 
Plates  (30  Figures)  and  Engravings,  25s. 

Mental  Affections  of  Childhood 

and  Youth  (Leltsomian  Lectures  for 
1887,  &c.).  By  J.  Langdon  Down, 
M.D.,  F.R.C.P.,  Senior  Physician  to  the 
London  Hospital.     8vo,  6s. 

Mental  Diseases : 

Clinical  Lectures.  By  T.  S.  Clouston, 
M.D.,  F.R.C.P.  Edin.,  Lecturer  on 
Mental  Diseases  in  the  University  of 
Edinburgh.  Second  Edition.  Crown 
8vo,  with  8  Plates  (6  Coloured),  12s.  6d. 

Intra-Uterine  Death: 

(Pathology  oQ.  Being  the  Lumleian 
Lectures,  1887.  By  William  O. 
Priestley,  M.D.,  F.R.C.P.,  LL.D., 
Consulting  Physician  to  King's  College 
Hospital.  8vo,  with  3  Coloured  Plates 
And  17  Engravings,  7s.  6d. 


Manual  of  Midwifery. 

By  Alfred  L.  Galabin,  M.A.,  M.D., 
F.R.C.P.,  01>stetric  Physician  to,  and 
Lecturer  on  Midwifery,  &c.  at,  Guy's 
Hospital.  Crown  8vo,  with  227  En- 
gravmgs,  15s. 

The    Student's    Guide    to    the 

Practice  of  Midwifery.  By  D. 
Lloyd  Roberts,  M.D.,  F.R.C.P.,  Lec- 
turer on  Clinical  Midwifery  and  Diseases 
of  Women  at  the  Owens  College ;  Obstetric 
Physician  to  the  Manchester  Royal  In- 
firmary. Third  Edition.  Fcap.  8vo,  with 
2  Coloured  Plates  and  127  Wood  Engrav- 
ings, 7s.  6d. 

Lectures  on  Obstetric  Opera- 
tions :  Including  the  Treatment  of 
Hnemorrhage,  and  forming  a  Guide  to 
the  Management  of  Dimcult  Lal)our. 
By  Robert  Barnes,  M.D.,  F.R.C.P., 
Consulting  Obstetric  Physician  to  St. 
George's  Hospital.  Fourth  Edition.  8vo, 
with  121  Engravings,  12s.  6d. 

By  the  same  Author, 

A  Clinical  History  of  Medical 
and  Surgical  Diseases  of 
'Women.  Second  Edition.  8vo,  with 
181  Engravings,  28s. 

Clinical    Lectures  on    Diseases 

of  'Women  :  Delivered  in  .St.  Bartho- 
lomew's Hospital,  by  T.  Matthews 
Duncan,  M.D.,  LL.D.,  *F.R.S.  Third 
Edition.     8vo,  i6s^ 

The  Female  Pelvic  Organs: 

Their  Surgery,  Surgical  Pathology,  and 
Surgical  Anatomy.  In  a  Series  of  Coloured 
Plates  taken  from  Nature ;  with  Com- 
mentaries, Notes,  and  Cases.  By  Henry 
Savage,  M.D.,  F.R.C.S.,  Consulting 
Officer  of  the  Samaritan  Free  Hospital. 
Fifth  Edition.  Roy.  4to,  with  17  Litho- 
graphic Plates  (15  coloured) and  52  Wood- 
cuts, £1  15s. 

Notes  on  Diseases  of  Women : 

Specially  designed  to  assist  the  Student 
in  preparing  for  Examination.  By  J.  J. 
Reynolds,  L.R.C.P.,  M.R.C.S.  Thinl 
Edition.     Fcap.  8vo,  2s.  6d. 

By  the  same  Author. 

Notes  on  Midwifery : 

Si^ecially  designetl  for  Students  preparing 
for  Examination.    Second  Edition.    Fcap 
8vo,  with  1 5  Engravings,  4s. 

A  Manual  of  Obstetrics, 

By  A.  F.  A.  King,  A.M.,  M.D.,   Pro- 
fessor of  Obstetrics,  &c.,  in  the  Colur- 
University,  Washington,  and  the 
sity  of  Vermont.    Third  Edition 
8vo,  with  102  Engravings,  Ss* 


The  Student's  Guide  to  the 
Diseases  of  '^Vomen.  By  Alfred 
L,  Galarin,  M.D..  F.R.C.P.,  Obtletric 
Phpician  lo  Uuy's  Hospital.  Koanh  Edi- 
tion. Fca]i.Svo,wilh94  Engravings,  7s.6(l. 

West  on  the  Diseases  of 
"Women.  Fouith  Editbn,  revLsed  by 
llie  .\iiLlior,  with  numeroiui  Aiiditions  by 
1.  MAriHEWs  Dt/NCAN,  M.D.,  F,R.C.P.. 
F.K.S.E.,  Obstetric  Physician  lo  Si.  Bar- 
iholomtw's  Hospilnl.     Svo,  Ifis. 

Obstetric  Aphorisms ; 

For  the  Use  of  Sliiilciils  commencing 
Midwifery  Practice.  Uy  Joseph  U. 
SlTAVXE,  M.D.  Ninth  E.lilion.  Fcap. 
Svo,  with  17  Engravings,  >.  6(1. 

Handbook  of  Midwifery  for  Mid- 

wlvea:  liy  J.  E.  Burton,  L.R.C.P. 
Land.,  Rut^ean  lo  the  Huspital  for 
Women,  Liverpool.  Second  Eiliiion. 
With  Engravings.     Fcap-  8vo,  6s. 

A  Handbook  of  Uterine  Thera- 
peutics, ana  or  Diseases  of  Women. 
By  E.  J.  Tilt,  M.D..  M.K.C.i'.  Fourth 
Edilion.     Post  Svo,  los. 

By  Iht  saint  Aulhor. 
The  Change  of  Life 

In  Kealth  and  Disease:  A  Clinical 
Treatise  oil  the  Dise.iscs  of  the  Xenons 
System  tllciilenlal  lo  \\'omen  at  the  De- 
clineofLife.   Fourth  E.li lion.  Svo,  los.  6d. 

Diseases  of  the  Uterus,  Ovaries, 
and  Fallopian  Tubes:  A  Practical 
Treatise  by  A.  COURTV,  Professor  of 
Clinical  Surgei}-,  Monlpelliei,  Tmnsialed 
from  Third   Edition  !))■  his  Pupil,  .Ai-.nes 

McLaren,  M.D.,  M.K.Q.C.P.I.,  with 
Preface hy  J.  MArrHEWS  Dt^NcAN,  M.D., 
F.U.I.',  v.     Svo,  wilh424  Engravings,  24s. 

Gynaecological  Operations: 

(Handboolvof).  ByALBANlI.G.  Dora-V, 
F.R.C..S.,Suigeontolhe  Sanmrilan  Hos- 
pital.    Svo,  with  167  Engravings,  159. 

Diseases  and  Accidents 

Incidenl  to  Women,  and  the  Practice  of 
Medicine  anii  .Surgery  applied  lo  them. 
By    W.     H.     BvFOKD,    A.M.,     M-D., 


Surgeon  to  the  Woi 
Chicago.  Kourlh  Editi 
306  Engravings,  a5s. 


Hospital, 


s™, 


A    Practical    Treatise     on    the 
Diseases  of  ■Womao.    By  T.  Gaii,- 

LARO  Thomas,  M.D.,  Professor  of 
Diseases  of  Women  in  the  College  of 
Physicians  and  .Surgeons,  New  vork- 
Fifth  Edilion.  Ko)-.  Bvo,  with  a66  En- 
gravings.  35s. 


Abdominal  Surgery. 

By  J.  Greig  Smith,  M.A.,  F-R.S.E., 
Su^eon  (o  the  Bristol  Royal  Infinui; 
and  Lecturer  on  Surgery  in  ihe  Bristol 
Medical  .School.  Seconil  Edition.  Svo, 
with  79  EngmvitiB*,  3li. 
The  Student's  Guide  to  Diseases 
of  Children.  ByjAS.  F.  Coolhaki, 
M.D.,  F.k.C.P.,  Physician  10  liufs 
Hosoital.  and  lo  the  Evelioa  Hospital  for 
Sick   Children.     Third    Edition.    Ftap. 


Svo,  I 


.  6d. 


Diseases  of  Children. 

For  Practitioners  and  Students.  ByW. 
IL  Dav,  M.D.,  Phj-sidan  lo  the  Samt 
ritan  Hospital.  Second  Edilion.  Crown 
Svo,  I3S.  6d. 

A  Practical  Treatise  on  Disease 
in  Children.  By  ErsTAcR  Smith, 
M.D.,  Physicinn  lo  the  King  of  the 
Belgians,  Physician  lo  the  East  London 
Hoiipilal  for  Children-  Svo.  ais. 
By  Iht  lame  Atilhor. 

Clinical  Studies  of  Disease  in 
Children.  Second  Edition.  PosiS™. 
7s.  6d.  AUo. 

The  'Wasting  Diseases  of  Infants 
and  Children.  Fidh  Edition.  P-si 
Svo,  8s,  6tl. 

A  Practical  Manual  of  the 
Diseases  of  Children.  With  a  Foi- 
mnlarj-.  By  EuwARD  Ellis,  M.D- 
p-ifih  Edilion.     Crown  S™,  los. 

A  Manual  for  Hospital  Nurses 
and  others  engaged  in  Atleoding  on  Uu 
Sick,  and  n  G!os.saiy.  By  EdwakdJ. 
DOM\'lLLE,  Surgeon  to  the  Exeter  Lying- 
inCharily.   Sixth  Edition.   Cr.8vo,3L6d. 

A  Manual  of  Nursing,  Medical 


to  St.  Thomas's  Hospilnl.     Secopd  Edi- 
tion.   Fcap.  Svo,  with  Engravings,  3s.  6d, 
By  the  samt  AuHiBy. 

A    Short    Manual   for   Monthly 

Nurses.     Second  Edition.     Fcap.   Svo, 
Is.  6d. 

Hospital  Sisters  and  their  Du- 
ties. By  KvA  C.  E-  LiJCKES,  Matron  IQ 
Ihe    London   Ifospital.     Second    LJiiion. 


Hospital.     Cro 

Infant  Feeding  and  its  Influ- 
ence on  Life.  By  C.  H.  F.  Routm, 
M,D.,Physicianlo  the  SamaritaD  Hospital 

Fourth  Edition.   Fcap.  8vo.     [Prtfariitg. 
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Manual  of  Botany : 

Including  Ihe  HtnicliiiE.  Clo^saiticaliim. 
Properties,  Uses,  and  Funcliona  of  Planls. 
By  Robert  Bentlev,  Professor  of  Bo- 
Uuiy  in  King's  College  and  lo  tlie  Phar- 
maceutical Society.  Fifth  Edition. 
Crown  8vo,  with  1,178  Engravings,  155. 

juide  ti 
tural.   Morphological,   and   Phy- 
siological   Botany,      With  ti6o   En- 
gravings.    Foaji.  8vo.  7s.  6(1. 
Ah/,. 
The  Student's  Guide  to  Syste- 
matic  Botany,   including  the  Claui- 
neation  of  rianis  and  Descriplivc  Botany, 
Fcap.  Svo,  with  350  Engravings,  js.  6d. 
iSedicinal  Plants  : 

Being  descriptions,  with  original  figures, 
of  the  Principal  Plants  eai ployed  in 
Medicine,  anil  an  account  ol  Iheir  Pro- 
perties and  Uses.  By  Prof.  Bkhtlev  and 
Dr.  H.TmME\,F.R.S.  Jn4  vols.,  la^e 
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